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IN THE SERVICE OF 
NATIONAL DEFENSE 


ECAUSE of the contribution TAG has made These traditions and achievements in the 

in automatic control, practically every In- past serve only as a spur today in anticipating 
dustry engaged in America's National Defense and meeting Industry's needs for increasingly 
Program operates more effectively . . . and, effective Instrumentation. 
with greater precision, more speed and less As a primary function of all Instrumentation, 
waste. More than 160 years of thermometer TAG recognizes this national emergency and 
making live behind the TAGliabue name... . has geared its thinking, research and resource- 
Nearly half a century of service to Industry ful development energies to meet it promptly. 
sponsors its scores of Indicating, Recording Below are listed some of the many TAG In- 
and Controlling Instruments for temperature, struments now in service in National Defense 
pressure, time, level and flow. Industries. 


TAG PRECISION INSTRUMENTS OF TOMORROW - READY FOR INDUSTRY TODAY 


TAG INSTRUMENTS FOR THE PLANT TAG INSTRUMENTS FOR THE LABORATORY 


BAROMETERS POTENTIOMETERS Acid Heat Test Apparatus Hygrometers or Wet & Dry 
Controlling Bulb Thermometers 








Mercurial indicating A.P.1. Hydrometers 
Recording Asphalt Testing Apparatus sare {ytremeter) 
CONTROLLERS Self Balancing : Laboratory Apparatus & Sup 
Barometers (Mercurial) li 
Flow plies 
Humidity PYROMETERS Burning Test Apparatus Lactometers 
* ‘di Controlling Carbon Residue Apparatus Meters, Moisture 
iquid Level Indicati A . = 
Pressure oeaninen Centrifuges, Laboratory Oil Testing Instruments 
Temperature Resistance Centrifuge Tubes Penetrometer 
Vacuum Th lectri 
siete aaa Cloud & Pour Test Apparatus ne Gage 
é t 
DIAL-INDICATING THER PSYCHROMETERS (Cold Test) acc ee 
MOMETERS Recording Colorimeters (Light Oils and Samplers, Oil 
Lubricating Oils) Saybolt Testing Apparatus 
FLOW INSTRUMENT: ooo Cylinders, Graduated Sulphur Test Apparatus 
' ectric ; : 
= pa Cylinders (Hydrometers) Stop Watches, Mechanical 
ndicators sai P 
Integrators — Dew Point Apparatus Stop Watches, Electrical 
Pp ‘an . Testi A é il 
Meters Hygrometer Distillation Apparatus (Gaso — o_o ” 
Recorders Liquid Level line, Kerosene, Gas Oil) Testers, Oil 
Pressure ye Testers, Flash Point ‘ 
GAGES, RECORDING onmaredin’ Emulsification Apparatus da ‘ 
Pressure Vacuum emia 
Temperature : : Flasks, Viscosity : 
Vacuum REGULATORS (See Control ’ g Controlling 
lers) Fuel Oil Testing Apparatus Indicating 
HYDROMETERS TEAM TRAPS Grease Testing Apparatus Recording 
aa . 
Gum Test Apparatus Resistance ; 
HYGROMETERS THERMOMETERS Thermoelectric 
Wet & Dry Bulb Ther Chemical 
saenaidions Dial HYDROMETERS THERMOMETERS 
lectric Acid rr 
LIQUID LEVEL Expansion Stem Alcohol ae oo 
Controllers Indicating Alkali =o a 
: Industrial API ectric 
Indicators R di tdi tes Industrial 
Recorders Resist fe Baumé , 
a Calcium Chloride 
MERCURIAL GAGES TIMERS Glue Thermostatic Viscosimeter 
Absolute Pressure Time-Operation Recorders Miik Timers, Operation 
Mercurial Vacuum Petroleum Products Tubes, Centrifuge 
‘ VALVES 
MOISTURE METERS, Electric, os sai Vapor Pressure Apparatus 
. e a r . . 
for instantaneous moisture Automatic Safety Shut-Off il . Viscosimeters, Saybolt 
determination of Wheat, Reducing come Wax Melting Point Apparatus 
Corn, Barley, Other Grains Pressure . : 
and Dice: Vaecen, Wand V-Port : Tanning Liquors Water & Sediment Apparatus 
and Miscellaneous Granu Three-Way Turpentine Wet & Dry Bulb Thermom 
lar Material Water Circulating Wort eters 





¢. J. TAGLIABUE MFG. CO. by 


Park & Nostrand Avenues 
Brooklyn, N. Y. ‘ 
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The Engine Indicator—Its Design, Theory 


and Special 


Juhasz ] 
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Applications. - tn oe De 
934. A mine of information fo 
to nvestigate 


forces and motions—not only in engines 


but in many othe 
(Only 141 
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(Only 
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applications. Cloth 


343 pages, $3.75 
copies left) Special price $2.00 
Phenomena in High Voltage 

DD. M. Robinson, 1936. Clotl 


ncehes 186 pages, $5.00 


copies left) Special price $3.00 


A Symposium on Illumination. Edited by 
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Automatic Protection of A. C, Circuits. 


By G. W 


Mercury) 


Theory o 
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16x84 inches, 229 pages, $5.00 
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Brown Potentiometer Pyrometers are rugged, 
precision-built instruments and guaranteed to 
give the performance required for industrial 
service today or tomorrow. 

Like a fine automobile, the working parts of 
these instruments are assembled into major 
units. 

Because of our expanded facilities and mod- 
ern manufacturing methods, an ample supply 
of Brown Potentiometer Pyrometer Units is now 
in stock—ready to be calibrated and assembled 
to meet your specific requirements. 

The mighty industrial defense program is 
geared to run at a tremendous pace. SPEED UP! 
SPEED UP! is today's demand in the Metal 
Working Industry. 

It is our desire to assist you in every way 
possible to speed up production. Write, phone 
Or wire our nearest branch. Tell us your need. 
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Unit Construction SO 


QUICK DELIVERY 


We'll follow through if you need charts, 
ink, marking ribbons, thermocouples, protecting 
tubes, and extension lead wire .. . in fact, every 
standard item you need can be shipped im- 
mediately. 

Leading metallurgists who demand prompt 
delivery, extreme precision and reliable meas- 
urement and temperature control of all types 
of electric, gas, or oil-heated units specify 
Brown Potentiometer Pyrometers to improve 
quality, reduce costs. 

THE BROWN INSTRUMENT COMPANY, 
division of Minneapolis-Honeywell Re sihaaen 
Co., 4482 Wayne Avenue, Philadelphia, Pa. 
Offices in all principal cities. Toronto, Canada: 
117 Peter Street — Amsterdam-C, Holland: 
Wijdesteeg 4— England: Wadsworth Road, 
Perivale, Middlesex—Stockholm, Sweden: Ny- 
brokajen 7. 


BROW! POTENTIOMETER P¥ 


AND 


MINNEAPOLIS - HONEYWELL CONTROL 


To Measure and Control is to Economize 


“4 















RAPID 
REPAIR SERVICE 
lf an accident damages a Brown 
Potentiometer Pyrometer, it can 


be returned to service promptly 
A Brown factory trainea serv 
engineer will bring ncw parts and 


make repairs in your plant 


Get the facts about Brown Per 
Discover now littie 


t costs you to have your instru 


odic Service 


ment investment protected by a 
nation-wide organization of fa 
tory-trained service engineers wh 
already supply 
Service to more than 2,000 indus 
trial plants. 


Brown Period 
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DAVES NS 
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LOOKS LIKE ONE PIECE 


ACTUALLY IT’S FIVE! 












Sheet Metal 


Fabrications 
Stamping This Aircraft Instrument Housing was 
Machine Work fabricated of five formed sheet alu- 
Electrical minum pieces welded together. 
Assembly Limits +.005”. Tooling $385. Initial 
Wiring and order 300 units. Originally planned 
Testing for deep drawing our method of man- 
Welding ufacture effected savings of $6800 in 


dies alone, with extreme precision 


Paint Finishing maintained throughout. This is the 


Products character of work we do for many 
Completely well known companies, and, what we 
Manufactured 


are equipped and organized to do 
for you too. Let us quote on your 
specifications. 











LEWYT METAL PRODUCTS CO. Inc. 


60 Broadway Brooklyn, N. Y. 





HEISE BOURDON TUBE 
LABORATORIES 
US. PATENTS 2114628, 2161730 


The world’s 
most accurate 
pressure gauges 





Heise Extreme Pre 


cision Gauges provide the 
reliable way of testing: 
weight testers have been used, (2) inspectors’ gauges, (3) 
new ordinary gauges. Indispensable to manufacturers of 
equipment which includes gauges. Important feature re- 


quickest 
(1) for faster results where dead 


olving dial simplifies calculations by eliminating tare 
setting is instantaneous from front of bezel 
and self locking 


figure. Zero 


Note. Prices are surprisingly low. Example, $120 for 
a ten-inch (11%” O.D.) gauge with 500 graduations. 


EISE Bourdon Tube Laboratories 


275 NOBLE AVE. BRIDGEPORT, CONN. i 


in Collaboration with The A. H. Emery Co. eee, a 
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After assembly the units are aged for three heat cy- 
cles and placed in a desiccator between cycles; they 
are then calibrated and aged again for three cycles. 


During assembly all parts of the condenser are 
maintained at 300 degrees F to drive out all mois- 
ture; the workman has a glass shield between his 
face and the condenser parts to hold the heat 
from the electric hot-plate upon which the con- 
densers are assembled. 


EVERAL years ago General Radio 

assigned an engineer to investigate 
the design of small fixed condensers 
having sufficient stability and low losses 
for use in precision circuits such as 
beat-frequency oscillators, bridges and 
standard-signal generators. 

After a number of months of re- 
search, the Type 505 and Type 509 
Condensers were developed. While 
designed primarily for use in G-R in- 
struments, hundreds of these condensers 
have been sold separately for precision 


A precision mica condenser in the making: low-loss 
bakelite case, heavy brass end-plates; heavy spring 
pressure-plate; selected India mica; tin foil; blotting 
paper; silica gel; ground cork; Ozite sealing compound; 
leads; assembly screws. 


these condensers the mica and its as- 
sociated tin foil are kept at a tempe 
ture of 300 degrees F for a considera 
time before the condensers are assem 
bled, during assembly, and thereafter 
until sealed. 

To keep the condensers dry after as- 
sembly, they are placed in a bakelite 
case with a mixture of silica gel and 
ground cork and are then sealed with 
an QOzite compound. The amount of 
desiccant sealed in is such that there 


can be 2,000 complete changes of 


Assembly in the Bakelite case is composed of a 
bottom layer of silica gel, a blotting paper pad, 
the condenser unit, and ground cork. 


(above) The condensers are then sealed in a spe- 
pound mixed to g the proper re- 
lation between adhesion and melting point. 


t m1 





a number of heat cycles to increase 
stability 

TI 
that these condensers make admirable 
secondary standards of capacitance and 
are of such physical form that they are 
readily adapted to use in_ precision 
measuring instruments. All Type 505 


units are adjusted within 1° O1 10 wut 
whichever is larger and Type 509 units 
within '4%; the temperature coefficient 
of capacitance is less than +-0.01% per 


degree ( between 1O degrees ind 50 


. + y y + ] 

circuits and apparatus. due to leakage before the desiccant will pr a _ agg er 7 : “gion 7 

In the Type 505 and s09 Condensers be used up. shes Ci a oe sh ~ gt ag - 
selected India mica is used, each piece Changes in pressure can cause ap oo. Dacre bage anphie ty pi geal shag 
being carefully inspected for scratches preciable changes in capacitance. In ee saci om sailietics 7 
and other mechanical defects which these condensers the stack is he condensers are available in st und urd « 
cause high dielectric losses. Mica, de- loaded with a stiff spring nd col pacitances from 100 wuf to 1 uf at price 
spite its excellent dielectric properties, S1d¢ tension to point w e th hetiinian $3.50 and $48.00. GEN 
is fairly high in its moisture absorption change in capacitanc th pressure is FERAL RADIO COMPANY. Cam 
characteristics, a property which ad ery small. During the assembly proc bridge, Mlassachusetts. Branches it 
versely affects its power factor. In ess, each unit is carefully aged through New York and Los Angeles. 

Since 1915 Manufacturers of Precision Electrical Laboratory Apparatus 
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Tiny changes in temperature, so small that you can see them on the chart only with a magnifying glass. are 
lars noug! tart Micromax ntrol actior And correctior f the change starts when 
n't t till hang recorded. That’s one reason for extre steadiness of 


You Would Need A Glass 


To See What A Micromax Pyrometer “Sees” 


Suppose you were regulating the heat to a furnace, by hand, using a Micromax 


: : ; 
| er\ time then, that MM romax showed you a change In temperature, vou d 
turn the valve or damper. After a little practice, you’d keep the temperature quite 
» | ’ ] 
put iless you held a reading-glass to the record, you couldn’t keep the same 


formity that a Micromax Pyrometer keeps when it automatically operates its 


Faia Date —e ey't -} t] 
ow ilve-drive. For without the glass, you couldn't see changes as soon as the 
strument “sees” them. And you couldn't respond as quickly and accurately as the 
st t esponds 
P } } ‘4 ” 
[he reason is summed up in the “micro-responsive” balancing unit of Micromax. 
TT) a es rter-centurv of development. re 
Hs tr, the unique product Of a quarte entury of devetopment, responds 
ear/y to each tiny deflection of the instrument’s temperature-driven pointer. It allows 
, | | 
e ) space through which the point in move before its motion ses 
7 1 
orresp * motion ot the il Lhe eftec S as responsive as tho igh the point 
} 1 1 1 } 
cted snug tly on th lemperat anges are headed oft with 
¢ on ¢ t sets v stand s to tomat ontro 












_Broaching Tools Get Pre- 


cise Heat-Treatment When 
3 Rayotubes ‘‘Gang Up’”’ 


When a broaching tool is nearly 7 feet 
long and only 6 inches thick, and is made of 
high-speed steel, here’s the way Lapointe 
Machine Tool Company controls heat-treat- 
ing temperature to secure uniformity in spite 
of the tool’s sylph-like figure. 

Che broach, suspended by one end, is pre- 
heated in a 12-inch-bv-84-inch Stewart ver- 
tical mufHe furnace. After preheating, it is 
transferred to a similar “superheater” furnace, 
for the higher heating which hardens high- 
speed steel. 

Both these furnaces burn vaporized fuel 
oil, regulated by Micromax control pyrometers 
which act through Micromax electric valve 
drives. The difference between the two con- 
trol systems is in their temperature-detectors ; 
the preheat furnace uses three thermocouples, 
while the superheat unit uses three Rayotubes. 

Rayotubes are our comparatively new 
radiation-type detectors. They are far more 
responsive and longer-lived than couples, at 
temperatures above 2000 F, and they thus en- 
able Lapointe to secure advanced, dependable 
control at the higher temperatures, where, of 
course, the critical heating is done. 


Located at top, center and bottom of the 
furnace, each Rayotube “reports” to a Mi- 
cromax pyrometer, which opens or closes four 
valves as may be necessary to hold the long, 


thin broach at temperature. So complete, 
igile and entirely automatic is this control 
that heating is not only highly uniform but 
is reasonably rapid... an especial advantage 
it present. 

Controls of the same tvpes are being applied 
to other industrial furnaces . . . batch type 
ind continuous. Write for Catalog N-00A, 


1 


which describes the various Micromax models. 


LEEDS & NORTHRUP COMPANY, 4955 STENTON AVE., PHILA., PA. 
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Defense WILL Be Speeded Up 


N mellow years of peace, when no cloud threat- 

ens national security, all kinds of inventions 
and schemes can be considered: an evidently half- 
formed plan may evolve into a major strategic 
advantage in the more or less distant future. 

Sut in times of dire emergency it is the present 
that counts: the most valuable ideas are those 
which are immediately applicable. With the spe- 
cific intention of bringing to light a number of such 
ideas, Instruments announced last July that the 
theme of the Third (1940) Annual Instrumenta- 
tion Contest would be “Speeding Up National 
Defense Through Instrumentation.” On this page 
last July, the initial announcement was in the form 
of an explanatory editorial entitled “Ten Million 
Man-years’—referring to the production task fac- 
ing American industry. 

That was six months ago. Today, the seventeen 
billion dollar preparedness budget can be translated 
into fourteen million man-years. Since the number 
of men actually engaged is far from fourteen mil- 
lions, since production involves innumerable se- 
quences from raw materials to finished products, 
and since a number of facilities where men are to 
be employed on defense production are vet unbuilt, 
it would seem that instead of fourteen million men 
working during one year and finishing the job in 
early 1942, it will be a case of an average of six 
million men working for more than two years and 
completing most of the job toward the middle of 
1943. When we declared on this page that the 
answer is “Speed, Speed and more Speed,” we were 
still thinking of ten million man-years, not four- 
teen. The need for instrumentation—especially 
automatization—has grown even keener! 

Perhaps the best thing about the words “through 
instrumentation” in the theme of the contest is 
that they limited the ideas to those which are im- 
mediately applicable. Instruments, meters, auto- 
matic control systems, automatic inspection set-ups, 
etc.—these are not factories to be built, wells to be 
drilled, mines to be dug: they are readily-available 
products. Even an entirely new “instrument” or 
“automatic system” is in most cases made up of 
readily-available components. 

On the whole, therefore, Instruments may pride 
itself upon this special issue containing practical 
ideas. The credit, of course, should go to the con- 
testants themselves. Their ideas are ready for 
immediate adoption by numerous establishments 


engaged in defense production. In one respect, 
however, Instruments may claim a little credit. 
The preceding contests had been open only to in- 
struments users; employees of instrument manu- 
facturers were excluded because the prize money 
had been donated by instrument firms. This third 
contest was open to “all persons except employees 
of the Instruments Publishing Company or their 
relatives,” because the $500 prize money was do- 
nated by this company. Result: Some excellent 
ideas submitted by employees of instrument manu- 
facturers. 

The thanks of American industry should be ex- 
tended also to Captain Hanson, Lt.-Col. Guion and 
Messrs. Pigott and Rieger who patriotically do- 
nated their services as Jurymen. 

The contest is over only in an official sense. It 
is just beginning to operate now, with the publi- 
cation of this special issue. The aim was not so 
much to reward men with valuable ideas—it was 
to have these valuable ideas presented in such a 
way that they will be adopted. The rest is up to 
the readers* of this special issue. Instruments and 
the Jury of Award can call it a day; but the adop- 
tion of the ideas is in the hands of American 
industry. These are competent hands. Defense 
WILL be speeded up. 


On the next page there is an official report of 
the Jury of Award. To this impersonal report your 
editor desires to add a postscript. | was disap- 
pointed in not seeing, among the entries, an) 
description of an inspection or gaging “robot”’ 
because automatized inspection has been a particu- 
lar concern of mine for eight or nine years in 
connection with my Army assignment. I know 
from personal experience that there are thousands 
of human inspectors in the employ of the Army, 
Navy and private industry, who could be released 
from their repetitive drudgery—and should be! 
Without speaking for the Jury of Award or for 
Instruments, | state it as my own opinion that the 
MOST valuable ideas for speeding up production 
of Army and Navy ordnance matériel are summed 
up in two words: “automatized inspection.” If vou 
don’t agree at first, look up and study the special 
feature article, “Inspecting Parts at Ford Plant.” 
in the July 1936 Instruments.—MFB 
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THE JURY OF 


PIGOT 


AWARD, THIRD ANNUAL INSTRUMENTATION CONTEST, NOVEMBER 25, 194( 
T M. F. BEHAR EARL C. RIEGER JAMES L. GUION 
y f Major Ord. Re re Chicag Soc. f I Col., U. 8S. Army 
Ed. Jnstrument Measurement & Cont W Department 


Report on Third Annual Instrumentation Contest 


Sponsored by The Instruments Publishing Company. Theme, “Speeding Up National Defense through Instrumentation” 


N compliance with the Announce- 
I ment and Contest Rules promulgated 
in August 1940 (and amended in Octo 
ber 1940 with regard to the closing 
date) the Jury of Award met on Mon 
day, November 25, 1940 in the office of 


the Pittsburgh Ordnance District, War 
Department by courtesy of Lt.-Col. 
Guion, District Executive Officer. All 


members were present. 


Representing Mr. Richard Rimbach, 


Conductor of the Contest (who was 
out-of-town) Mr. William Scoltock of 
the Instruments Publishing Co. deliv 


ered to the Jury all entries received at 
the office of the Conductor up to the 
official closing date (Nov. 23). All had 
been uniformly bound in 9x12 folders, 
each folder bearing only the number of 
the entry. These were as follows: 


Mr. Scoltock delivered to the 
Jury another package, containing the 
thirty-one sealed envelopes, each num 
bered and enclosing the name and ad 
dress of the contestant. He also deliv 


also 


ered “individual score sheet” blank 
forms prepared by the Instruments 
Publishing Co. for the convenience of 


the Jurymen. 

First was 
methods of grading: Rules of previous 
Contests had specified percentage points 
for “pertinency,” “originality,” etc., but 
this time the Jury was not thus bound. 
Hanson 
relative 
grades in the course of 
ing. Adopted. 


Col. Guion suggested keeping records 


business discussion of 


proposed a method 
and tentative 
the first 


read 


Captain 


of assigning 


of all grades assigned. Adopted. 

Mr. Pigott totalizing 
method for classifying entries as the 
work goes on. Adopted. 

Various paragraphs of the Contest 


proposed a 


Rules were studied closely. Result of 
INSTRUMENTS 
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discussion was unanimity of interpre 
tations. 

Mr. Rimbach, Contest Conductor, tele 
phoned from out-of-town, expressing 
his regret that other duties kept him 
away. He was assured that all Jurymen 
were in perfect agreement on the Con 
test Rules. 

The first phase of the judging 
sisted in all entries being read, roughly 
graded, and initialed, by all Jurymen. 
At the conclusion of this work, all fold 
ers were examined to verify that each 
bore five initials. Then a preliminary 
check of the tentative grades was made. 
Result, twenty-two entries selected fo 
the “Semi-finals,” and nine put 
All of these twenty-two entries 
passed around again, so that each Jury- 
man might revise his original tentative 
gradings of the first few entries he had 
read, in the light of his having read all 
thirty-one. 

Tentative totals were compiled. The 
sixteen entries which had been given 
relatively high ratings by at least one 


con 


aside. 


were 


Juryman were kept, as “in the run 
ning.” 

The sixteen “in the running” were 
given their final readings and their 


final ratings on the Jurymen’s “individ 
ual 

When this work was completed, the 
mathematics of determining final stand 
ings was discussed, because different 
well-known systems give different final 
standings in cases of near-ties. The 
method finally adopted was somewhat 
as follows: 

Since the prize money donated by 
the Instruments Publishing Co. is $500 


score sheets.” 


Bip eer 

and since there are five Jurymen, each 
Juryman has one hundred “dollars” to 
distribute—forty “dollars” to his choice 
for First, twenty “dollars” to his choice 
for Second, ten “dollars” to his choice 


Third, five ‘‘dollars” to each of his 
choices for Fourth, and two “dol 
his five choices for 


fol 
foul 
lars” to 
Fifth. 
There being no adding machine in 
the room, Mr. Pigott volunteered as 
“lightning calculator” and was given a 


vote of thanks. 


each of 


rousing 


Final Sta ndings 


Iirst Prize: No. 4491 (145 “dollars’’) 

Second Prize: No. 10759 (102 “dol 
lars’’) 

Third Prize: No. 2204 (39 “dollars’’) 

Fourth Prizes (listed here in numer 


23966. 


ical order) : 10768, 19040, 19065, 


Fifth Prizes (in numerical order): 
2445, 43881, 9039, 9205, 15629. 
Honorable Mentions—the remaining 


ten in the twenty-two “semi-finals” (in 
numerical order): 1196, 1453, 2028, 
2363, 2364, 7902, 8502, 9039, 15126, 


23916. 


In the opinion of the U. S. Army and 
U. S. Navy representatives, the twelve 
prize-winning entries and the ten Hon- 
orable Mentions could all be published 


without risk of divulging secret Na- 
tional Defense information. [Note—The 
twelve prize-winning entries are all 


published in this issue of Instruments; 
others receiving good grades may be 
printed later. ] 

Major Béhar was instructed to gather 
all individual sheets and other 
“mathematical” sheets, have them 
checked, prepare the official report of 
the Jury, notify the Conductor of the 
Contest, and wind up remaining de- 
tails. 

Upon opening the sealed envelopes it 
was found that [as in the two previous 
Contests] entries had been received 
from a wide diversity of industries and 
of geographical locations. 

R. T. HANSON 
J. L. GUION 

nh. J. & PIGOTT 
E. C. RIEGER 
M. F. BEHAR 


score 
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Mr. Dupen was born in 1904 in Cornwall. He 
is a descendant of Richard Trevithick, famed as 
the inventor of the Cornish boiler and as the 
builder of the first locomotives for passenger 
service. Mr. Dupen was educated at Weymouth 
College and took both civil and mechanical 
engineering at the City and Guild of London 
Technical College. After working for the 
Gnome and leRhone Engine Co. he went to India 
in 1925 where he first did civil engineering 
contracting and later was in charge of auto- 
mobile assembly and commercial body build- 
ing for the South Indian distributors of General 
Motors products. He joined Bristol’s Ltd. in 
1935. Author of Institute of Fuels paper on in- 
dustrial temperature instrumentation. 





Fortunately for this write-up, George Gaites, 
now Pittsburgh District Manager of the Bristol 
Co., was with Bristol’s Ltd. in England in 1935 
and °36. Mr. Gaites helped us expand a brief 
cablegram into the preceding paragraph and 
added that Mr. Dupen became sales engineer 
for the English Bristol Co. in August 1935 and 
Sales Manager in January 1936 (when Mr. 
Gaites himself became Managing Director). 

As we go to press, the portrait of Mr. Dupen, 
for which we had written by air mail in No- 
vember, has not yet been received but—again 
fortunately—Mr. Gaites happened to have a 
Dupen family group snapshot, a _ portion of 
which has been enlarged to make the accom- 


panying portrait. 


Increasing by 80% the Output 
of Steel Annealing Furnaces 


Awarded the $2v0 First Prize in the 


Third Annual Instrumentation Contest 


By V. C. DUPEN 


Sales Manager, Bristol’s Instruments Co. Ltd., West Twyford, England 


EAVY demand for increased production and greater 
uniformity of product of bright annealed steel strip 
and wire led to an examination of the control prob 
lems surrounding the annealing furnaces used by Guest, 
Keen & Nettlefolds of Cardiff, S. Wales. The furnaces con 
cerned were of the Grunewald type to the design of the 
Morgan Construction Co.; they consisted of two cells, each 
containing a charge supported by heat-resisting metal straps 
and enclosed in a sealed heat-resisting pot, one cell being 
used for preheating a charge and the other for bringing a 
charge to annealing temperature. 
The firing of the furnace was accomplished by cold blast 
furnace gas and recuperator heated air, having burners 


placed in a muffle around the annealing cell with the prod 
ucts of combustion led around the preheating cell to the 
stack. 


The object in view was to raise the charge in the anneal 
ing cell to annealing temperature in the shortest practi 
cable time and, simultaneously, to bring to as high a tem 
perature as possible the charge in the preheating cell, con 
sistent with keeping within safe limits of the furnace and 
the heat-resisting straps supporting the load. 

The control of these furnaces was previously accom 


plished by means of an on-and-off potentiometer controller. 


By reason of this on-and-off operating characteristic, the 
flame length was constantly varying, making the heat in 





Left—General view of three two-cell rurnaces and 


three sets of co-ordinated instruments. Right—Close-up 
of instrument panel. Note that for each furnace there are two potentiometer recorder-controllers, a program 
recorder-controller (twin-instrument), a cycle controller (bottom) and a recording flowmeter (top) 
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LEGEND OF OPERATIONS* 


The cycle required for program control cam No. | is as fol- 


lows 

Lower temperature from 880°C. to 780°C. in 56 min. with a 
sharp drop at the end of the fall of not more than 20°C. (less if 
possible), to give a positive operation of the Burgess switch be- 
immediately from 780°C. to 


lower from 880°C. 


ing operated by cam follower; rise 
880°C. in 2 min. Hold at 880°C. for 2 min.; 


to 780°C. in 56 min., again with sharp drop at end of fall. Rise 
immediately to 880°C. in 2 min.; hold at 880°C. for 2 min. Total 
time 2 hours. (Summary: two 1-hr. periods.) 

Program control cam No- 2: 

Lower temperature from 880°C. to 780°C. in 36 min., with 
sharp drop at end of fall. Rise immediately from 780°C. to 880°C. 


in 2 min. Hold at 880°C. for 2 min. Lower from 880°C. to 780°C. 
in 36 min., again with sharp drop at end of fall. Rise immediately 
from 780°C. to 880°C. in 2 min.; hold at 880°C. for 2 min. Lower 
from 880°C. to 780°C. in 36 min., a 
of fall. Rise from 780°C. 


time 2 hours {0-min. 


gain with sharp drop at end 
immediately to 880°C. in 2 min. Total 


(Summary: three periods.) 


Referring to the Cycle Controller cam 

Cam follower will climb up the first slope and stop when C1 
When No. 1 
and as the cam 


is operated Unitact Pyromaster closes the circuit, 


the cam will rotate follower climbs the second 


slope, C2 will be closed; 
drops down to the lowest position again. The time during which 
& 4 min. and 
segments set at 3 min. When the cam 
follower has dropped to the lowest point, both C1 and C2 are 


so stopping the Cycle Controller cam. 


C2 remains closed until the cam follower 


C2 is closed requires to be varied between 2 min 
to be sent out with the 


operated, 


Referring to Sketch B, the sequence of operations will be as 
follows 

Starting from the where the cam follower on the 
Program Controller is on the 880°C. point and the temperature 
in Pot No. 1 (Sketch E) is below 650°C., 
point of No. 1 Unitact Pyromaster: 

(1) The temperature in the furnace muffle will be controlled at 
880°C. until the temperature in Pot No. 1 reaches 650 When 
this point is reached, No. 1 Unitact Pyromaster makes high con- 
tact, which gives a circuit through switch B.P. and the program 
control cam motor field P, rotating the cam, also a circuit through 
the Cycle Controller. 

(2) Shortly after the cycle controller has commenced rotating, 
the cam follower climbs up the first slope, to the 
thus breaking the cam motor field and stopping 


positions 


which is the control 


moving Cl 
down posivion, 
the cam rotating. 

(3) Motor P, 


low er 


however, continues to rotate until the cam fol- 
780°C. 


thus stopping the cam motor P. 


reaches the point where the cam follower arm 


opens switch B.P., 
*Copied from a blueprint accompanying Mr. Dupen’s typewritte! 


manuscript. This blueprint, though undated, is obviously older tl 


the manuscript written for the Contest. Moreover, it would seer 
that some modifications were made, such as cutting new cams, et« 
Therefore, although we print this “Legend of Operations we 
not publish the sketches of the original cams EDITOR 





(4) The muffle temperature then continues to be controlled a 
780°C. until Pot No. 1 reaches the annealing temperature. No. 
Thermocouple is then withdrawn and the pot taken out and 
fresh cold pot put in. The resultant cooling of No. 1 thermo 
couple causes No. 1 Unitact Pyromaster to make low contact. As 
C1 is in the down position, this gives a circuit through the Cycle 
Controller motor, causing the cam to rotate. 

(5) As the cam rotates, the cam follower climbs up the second 
slope, This completes the circuit through the motor 
field P rotating the program control cam, causing the cam fol 
lower to rise up the cam from 780°C. to 880°C. in 2 min. and 
travel along the “hold” portion at 880°C. for 2 min. 

(6) At the end of 3 min. the Cycle Controller cam follower 
drops down to the lowest point on the cam, breaking C2, thus 
stopping motor P and moving C1 to the up position, stopping 
C.C. motor. 

(7) The cycle is then repeated, 
the muffle is controlled at 880°C. 


closing 


starting from the point where 
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WIRING DIAGRAM. 


PSSITION WITH STOCK IN CELL 
NOt BELtow GSo%. 




















P.—Cam Motor of Program Controller. 
C.C.—Cam Motor of Cycle Controller. 
BP.—Micro Switch operated by cam follower of 
Program Controller. 
Ci—No. 1 Double-throw Micro Switch on Cycle 
Controller. 
—No. 2 Single-throw Micro Switch on Cycle 


Controller. 
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put to the preheating cell inconsistent, reducing the effi- 
ciency of preheating, imposing unnecessary temperature 
stresses on the refractories and thereby limiting output. 

It was thought that with a proportional type controller, 
having a modulating valve cperation, the flame length 
would be reasonably constant and a better output could be 
obtained. Further, by making the furnace instrumentation 
completely automatic, unnecessary manual adjustments by 
operators could be eliminated. 

A coordinated control system was designed by Bristol’s 
Instrument Co. Ltd., London, and consisted of a Bristol’s 
Pneumatic Unitact 


Pyromaster Program Controller, two 


ANNEALING CEL!- 


¢ OF BACK BURNERS 





muffle control point to 


gram Controller and raises the 
860°C., ready for heating the preheated load in No. 2 cell, 
which is now placed in No. 1 cell, a fresh preheating charge 
being placed in No. 2 cell. 

The object of No. 2 Unitact in the preheating cell is so 
ly to safeguard the load; it has no control function but 
sounds an alarm if a light load in No. 2 cell reaches an 
nealing temperature before a heavy load in No. 1 cell. 

With a fully automatic control of this nature, it can be 
seen that the operator has no cause to interfere with the 
instruments; they function and reset themselves automati 
cally, maintaining a consistently long flame with a high 
heat input, utilizing waste heat to the maximum in such a 
manner that the charge being preheated is brought closer 
to annealing temperature than is possible with on-and-off 
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Pyromaster Controllers and a Process Cycle Controller. 
These instruments worked in codrdination with one another, 
the Pyromaster Program Controller to control the muf- 
fle temperature, the two Unitact Controllers as limiting 
controllers, recording charge temperatures and the Cycle 
Controller as a resetting instrument. 

Referring to the drawings, it will be noted that the Pyro- 
master Program Controller controls the muffle tempera- 
ture by modulating gas and air butterfly valves connected 
by suitable linkage to a pneumatic lever motor. This instru- 
ment controls the muffle temperature at about 860°C. until 
such time as the charge in No. 1 cell reaches a temperature 
of about 600°C. when high contact is made in No. 1 Unitact 
Controller, which sets in rotation the cam of the Pyromas- 
ter Program Controller. 

The rotation of this cam progressively lowers the muffle 
temperature over a period of one hour to about 780°C. thus 
reducing the differential between the muffle and load tem- 
peratures, preventing the straps supporting the load from 
overheating, but still maintaining a higher heat input to 
the furnace than would be possible if the muffle tempera- 
ture were lowered in steps. 

When the Pyromaster Program Controller cam reaches 
780°C., the cam stops and the muffle temperature is con- 
trolled at this point until the charge in No. 1 cell reaches 
annealing temperature when it is withdrawn and thermo- 
couple B removed. The cooling of this couple causes No. 1 
Unitact Controller to make a low contact, bringing into cir- 
cuit the Cycle Controller which resets the cam of the Pro- 


control methods. Additionally, by reducing the muffle tem 
perature on a time-temperature basis, a high heat input is 
maintained to both charges without the possibility of en- 
dangering the load supporting straps or nonuniform heat 
ing of the steel. 

The combination of a long and steady flame with mini- 
mum reduction of heat input when annealing temperature 
is being approached, together with a quick and automatic 
get-away when the charges are transferred, has resulted in 
a great increase in output, as shown by results in Table | 
which, in itself, is sufficient evidence of production speed up. 


TABLE I. 


After the x sets of Pyromaster Controls had 
nite advantages were credited h n imen D mainly 
-ontrol, combustion atmosphere and flame length wa kept n ent that a fa 
greater heat input to the preheating ce Na otained fw Ax hea 
nput to the annealing ct i] Ited ir f wit n ‘ 
n identical] furnaces, but wit I t I 1 an na 
pared. The figures g ar r week at 1 ut 
Sentember 1940 
Week A Week B Week C 

Tons Cwts Tons Cwts Tons Coot 
On/off control. 61 11 54 l 9 11] 
Proportional 
control. 112 19 91 3 113 17 
Increase. 83.2% 68.6% 90.7% 


1VERAGE: 81.5% increased output. 


INSTRUMENTS 











“Born in 1907 and, like many other kids in 
1917-18, fooled around with radios of the 
crystal-detector loose-coupler type. By 1922 
| had completed three years of mechanical 
drawing with good marks, flunking practi- 
cally everything else in high-school—which | 
left for radio servicing. Went to Florida dur- 
ing the boom, worked on a surveying gang, 
in lunch wagons, piloted a plane, served as a 
life guard, etc. Back to New Jersey in 1925, 
drove a taxi, then worked for a radio set 
manufacturer. Went to sea; made three trips 
to South America, and one to California, 
where | worked in a store while studying for 
the Army Air Corps exams. Flunked. Hitch- 
hiked back to the East; went to sea again: 
England, France, Bermuda and Venezuela—this last on a 
sailing ship. Then, in turn, seaman on a yacht, skipper of 
a 60-foot express cruiser, radio serviceman, toolmaker at 
ChrisCraft and then at Chrysler in Detroit. 





“In 1929 I came East again and did some 
experimenting in my small basement shop 
where I repaired radio set and tube testers. 
Went to sea again, first as skipper of a small 
boat, then as seaman on the Grace Line to 
Venezuela. Left ship to take charge of small- 
tool equipment for a platinum and gold mine 
in the Columbian jungle, where malaria laid 
me low. Recovering, | worked my way back 
to the States. Did sound effects for the NCB, 
then machine maintenance for a_ radio-tube 
manufacturer, then to SKF as_ toolmaker 
working principally on dial indicators. 
“From 1935 until late in 1940 Chief Engi- 
» fi neer for the Federal Products Corp. where | 

did research on precision méasuring instru- 
ments. Now with Sperry Gyroscope. 

“Have contributed articles on measuring devices to Producti 
Engineering and The American Machinist, and one on strobo- 
scope circuits to Elecironics.” 





The “Three-point Method” of Measuring Bores 


Net Prize in the 


ny C..C. 


Chief 


ITH the increased precision of modern boring and 
honing machinery, there has arisen a need for ac- 
curate measurement. Devices and meth- 
ods by the score have appeared on the market and almost 
all of these incorporate, as the basic principle, either one of 
two measuring principles. These are namely the “true diam- 


means of 


eter” and “three point’ methods. The “true diameter” 
method gives an indication of the diameter accurately if 
certain aligning devices are incorporated in the gage. Fig. 


1 shows this method schematically. 

The fixed point B is called such because during any one 
group of measurements it remains fixed with respect to 
the frame of the gage. Centralizing points D and C are 
constrained to move rectilinearly and parallel to the plane 
1 and B. This forms an isosceles tri- 


produced by points 





angle with points B, C and DP at the vertices. If the gage 
« a 7 b os 
A —_— \/leasuring Point 
D ite 
\ 
\ ° 
’ “ / ~ Centralize» 
\ ee 
~ 
Fig. B 
— Fixed Point 
IS made with a then the plane of AB will be on the 
diameter of the bore. The measuring point A can now 


bore being inspected. 
and D 
must exert a moderately high force so as to properly cen- 

gage and the reaction of this force must be car 


tralize the 
ried by point B. When a soft and highly polished material 


comparison of the 


problems of the design is that 


make an accurate 


One of the points C 


is being measured, point B is liable to seriously mark the 
bore. It also is at times difficult to design all of this equip 
ment into the space allowed by small diameters. 

Much of this can be overcome by using the “three-point” 


method. This principle is that of determining the change 
in the altitude of an isosceles triangle that can be con 
tained in the bore under inspection. This is shown in Fig. 2. 


Points B and C are usually made so that they can be 
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Engineer, Federal Products Corp., Providence, R. I. 


Annual Instrumentation Contest 


Third 


STREET 


(Now with the Sperry Corp., Long Island City, N. Y.) 


adjusted to alter the nominal size of the gage within cer- 
tain limits but remain fixed with respect to the gage body 
during the checking of any one bore size. The triangle 
formed by points A, B, and C is self-locating and requires 
no accessory equipment. The height of the triangle h will 
not change in direct proportion to the diameter but this 
difficulty may be overcome by proper design. 


x Measuring Pom 


— 
de Li : 
Fixed Point _—_——_ ixed_ Point 
B 
Fig 
Fig. 3 ; A 
| > 
8 
/ ry 
/ h 
| \ 
’ D 
+ 7 + x + 
ft ‘ | 
\ a’ 8 \ 
‘ — = y/ Y 
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Fig. 3 shows the geometric design of the fixed and meas- 
uring points. The following discussion shows the manner 
in which such a gage can give the true difference in diam- 


eter between the master setting ring and the bore under 
inspection. 
Let D 
} r a . \ 7’ < b , 
2 
Sub for r 
D Dp? 
; ; \ } (Eq. 1) 
9» { 
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Differentiating with respect to D 


dh 1 D 
- - —_—— (Eq. 2) 
dD 2 2\ D2-4b? 
From Figure 1. 
D sin £ (D sin B)2 
b b2 {b= D2 sin= B 
2 j 
dh 1 D l l ] sec Pp 
dD 2 2vyD?-D?"sin- B 2 2vyil-sin-B 2 Z 


th 1 + sec B 


D = (Eq. 3) 


Equation 3 is only applicable when b is considered to vary 
with D. This condition is true when the gage is set for 
the nominal size. After adjustment is made b becomes a 
constant and must be treated as such. From equation 2 it 
can be seen that dh/dD will now vary with changes in D. 
The rate of change of dh/dD may be determined by taking 
the second derivative of equation 1. 


2D 
2vD2—4b2-2D 
d=h 2V D2 —- 4b? 2b 
dD2 4 (D2~—4b2) (D2—4b2)1 
Sub for b: 

d2h (D2 sin 2 B)/2 sin? 

dD2 ~=(D2-D2sin2B)15 2D (1—-sin2 B)'5 
d2h sin? B 
a Dae (Eq. 4) 
dD2 2(1-sin? B)1:5 


Over the range AD, the range of the indicating device, 
d2h/dD2 may be considered as linear. The value of dh/dD 
for any point will be 


dh 1 +- sec B sin? B 
bec ; ( D 
dD 2 2(1-sin- 


For any given instrument the value of dh/dD determined 
) 


by equation 3 will be the average. If we assume the mean 
value of D to be 3” and AD = 0.005” with 8B = 60° we have: 


(Eq. 5) 


dh 1 + sec P 
=: as 1.5 
dD 2 
and: \h 1.5 AD 1.5 0.005 0.0075 


If we now take equation 1 and solve for h at the nominal 
size and also at D +- AD, the difference of these values will 
give us | Ah 


- 1 D+ Vv D-- 4b? 
h -+-— V D2-4b?2 
2 2 2 


Here 4b2 is equal to D2 sin? B. If B is 60°, sin? ~ is 0.75 
and: 402= D2 sm*p —9 < 0.15 = 6.75 


1.5 
Then: p7p=15+% V 9-6.15=15+- 2.25 
9 
Now adding AD: 
D D V (D D)2- 4b? 
h _ Ah - 
9 
Let AD = 0.005 
: 3.005 + V (3.005)2-6.75 3.005 + 1.50998 
f 2 — - — - > = 
2.25749 
Ah 2.25749 — 2.25 0.00749 


The error introduced by using the constant-ratio method is 


0.0075 — 0.00749 0.00001’ 

From this it can be seen that if the dial of the bore gage 
is so graduated that it reads 0.005” when the contact has 
actually moved 0.0075” it will indicate the change in the 
diameter with an accuracy of 0.00001”. Such precision is 


well within the tolerances of Defense production jobs. 





A RHEOSTAT LINE 
THAT 1S COMPLETE 


The bulletins describing the 
various Ward Leonard Rheo- 
stats are probably the most 
complete compilation of 
Rheostat data ever assem- 
bled by a single manufac- 


turer. They cover a range 





from the tiny types for frac- 
tional horsepower motors to the mighty multiple units 
that control the rolling of steel. The subjects of manual 
and motor drives, mountings and accessories are likewise 
completely covered. Ward Leonard is a quality line. Each 
item represents the “latest” in the field. Make your 
selection from the Ward Leonard data bulletins and be 


assured of a successful installation. 


WARD LEONARD 


ELECTRIC CONTROL DEVICES SINCE 1892 


~_SBBRBRBBBB BBR ERR E SR SEER SESE RE ER ESR SEER EE EEE SE EE SES | 


WARD LEONARD ELECTRIC COMPANY 
38 South Street, Mount Vernon, N. Y. 


Please send me complete set of your latest 
Rheostat Bulletins. 





Name 

Firm 

Address 

City State 
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Rapid Production Test for Case Depth 


ew 


id Annual Jis nnientation Cor 


By FRANK DEDEK 


Consulting Metallurgist, Magnetic Products Corp., Detroit, Mich. 


lacKS a production test 


ECOGNIZING that 
for rapidly 


industry 
measuring 


depths, and surface conditions of manufactured parts, 
| I 


the “Penetor,” a magnetic tester, has been produced for this 
purpose. 
DESCRIPTION 

Unit 1 is designed to accommodate pieces of any 
F lat, 
because of the self-aligning features of this unit. 
Anvils 2 permit the design of special 
Pinion Gear Lift 3 is for height 


Test 
snape. round or tapered parts are tested with equal 
accuracy 

Interchangeable 
nests and fixtures, while 


adjustment. 





5 
¢ 
ve 
Phe ( Instrument Scale 4 is divided into one hundred 
divisions, spaced 1/16" apart to insure visibility to the 
yperat Readings are direct, and a pointer-limiting device 
nas bee } ded to accelerate readings. 
Knobs 5 and 6 are for standardizing surface and dept! 
ead S 
(dsc it U + e opel t { olts. 60 eveles 
METHOD OF TESTING 
Quotation from Hoyt’s Metallography (1921) page 235: 
| \ Y Y T 
y tT T t 
} ‘ 
\ t t Y 
De ter 
’ 7 
B I } 
Ww I y 
t} 
4 great deal of work has been done to correlate the grain 


structure and mechanical properties of ferrous allovs with 


resultant magnetic characteristics, but no simple device has 
ever been offered to put this method into practical use. 
The Penetor fulfills the task of testing parts instantane- 
ously without the need of consulting charts or tables, and 
in addition, it has the ability to measure the depth of case. 
Earlier forms of testing with high-frequency currents made 
INSTRUMENTS 
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and checking carburized case 


use of an a-c. bridge, in which the impedance of a coi 
surrounding the test specimen is balanced either against <¢ 
standard specimen in a similar coil, or against a synthetic 
standard of equal impedance. The Penetor uses a basically 
different method. When a test piece is placed under the 
test unit and handle 8 is brought forward ‘to a stop, alter 
nating flux will flow in the test piece. This flux will be de 
pendent upon the reluctance of the magnetic path of whicl 
the test piece is now an integral part. The resultant varia 
tion in reluctance is measured by a variation of current 
in the instrument and interpreted in terms of hardness. 
Two fixed high frequencies have been selected to cover 
surface and depth readings. An added feature of this device 
is the “‘spot test,” meaning that readings are only taken in 
a small area, and at a predetermined controlled depth. The 
prior attempts merely gave a reading of the average condi 
tion of an entire test piece and could not locate local defects 
of any given or limited area of the material tested. 


Frank Dedek was born thirty-seven 
years ago in Stuttgart, and is a grad- 
uate of the Polytechnic Institute of 
that City. He studied Metallography 
at the Detroit City College. For the 
seventeen been 


past years he has 


associated with several industrial 


plants in Detroit, doing experimental 
research work. He also serves as a 
consulting metallurgist and makes a 


particular study of applications to 





magnetic steel testing. 


Special preparation of pieces to be tested is unnecessary; 
no marring or deformation will take place, as the test unit 
need only touch lightly, and only for a moment, the surface 
if a part, to obtain a reading. However, a certain procedure 
has to be followed to successfully employ this new method. 
For production testing, the instrument is used as a com 
parator. Material of a certain alloy should be compared wit] 
a master sample of like composition and the necessary heat 


treatment. 


For example, the 100% mspection of wrist pins, not onl 
for de pth of case, but also 10? sha hard? ess: 
All that is needed for this test is to prepare one wrist 


desired specifications, establish a reading on the 
this particular part, set limiting de 
tolerance that is permissible, and the 
yperator may proceed with the test by simply placing 
parts on the anvil, actuating the handle and observing the 
position of instrument pointer. As many as 1800 case dept! 
hour may be accurately taken. 

To further increase the operating speed, the Penetor may 
be equipped with a foot motor, 
large work the test unit may be removed from its mounting 
and This has been found extremely 
useful for locating welding stresses and testing for hard 
ness or defects at normally inaccessible places such as the 


pin to the 
instrument seale for 
vice on seale to the 


now 


measurements pel 


pedal or as desired. Fo 


used as a hand tester. 


inside of sleeves, dies Oo! cylinder blocks. 


THE PENETOR IN PRACTICE 

The applications for which this device may be used ar 
innumerable, but the following explanations and charts of 
the results of tests are a fair indication of the possibilities 


for this test instrument: (Concluded on page 24) 
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Ti aylor Is Helping America Hang L /p a Sign 


| AVE you seen the signs? Look 


anywhere. Look in that factory, 


out Seattle way. There’s the sign— 
This Load Ready to Move—on that 
bin of finished bolts. Look in that big 
airplane plant. There’s the same sign, 
on that sleek Army streamliner. Look 
in that oil refinery. See the sign, over 
there, on that string of flat cars? It’s 
on that mountain of clothing, too— 
it’s on that pile of canned foods. 
American Industry is producing at 


top speed today ‘ Producing the goods 





The New Taylor Fulscope Controller 


that this nation needs. Producing 
faster, much faster. In a steady, re- 
assuring, growing stream, vitally 
necessary products are rushing out 
of plants and factories. America is 
going to be ready, just in case. 

Preparing to protect ourselves and 
our ways Is a huge job that can’t be 
done slipshod. We've vot to work 
well, and we've got to work fast. We 
are working fast. We can do it, be 
cause we're lucky. 

No other Industry in the world is 
equally equipped to produce quality 
in high gear. No other Industry has 
better, more modern machines. No 


other Industry has finer instruments 


BE PREPARED WITH 


to help these machines produc e. 


Times like these make instruments 


like the great new Taylor Fulscope 


Controller an 


1 
absolute 


industrial 


““must.”’ ‘Today all plant operations 


nust be automatically 


automatically more fi olproof, 


matically faster, 


more ethe 


more exact, 
auto 


l¢ nt. 


\MIachines must think for themselves 


more clearly. The Taylor 


helps them to do that. 


Tay lor Instruments 


| ulscone 


have never 


had a bigger opportunity to “show 


Fact is, the 
Tay lor 


their stuff.” 
times. 


nies, 


se 
Instrument 
Ror hester, N. » 2 Plant aiso in 


‘Toronto, Canada. 


are Tavlo 


i OM Mpa 


ET aia 





The “Not 1, but 5” lastrument 


indicating Recording - Controlling 
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Tungsten Production from American 
Ores Increased by Instrumentation 


fawarded a Fourth 


Prize in the Third 


innual Instrumentation Contest. 


By WILLIAM H. SAYLER 


Manager, Specialty 


NE of 
tungsten. This article will briefly describe one of the 
principal control problems involved in making avail- 
ible several million pounds of tungsten that would not other- 
wise be available. The Nevada Massachusetts Company at 
Mill City, Nevada, has been operating since 1918 on a metal- 
lurgical process that left a fraction of one per cent of tung- 
several million 


the strategic metals in our defense program is 


sten in the tailings, of which there are now 

tons. With the rise of the present emergency the manage- 
ment decided to cooperate to the fullest extent with the 
defense program by installing a complete plant to recover 


the small percentage of tungsten still in these tailings. 

\ small pilot plant was built to determine the best method 
f handling this material. The process finally used consists 
‘ssentially of a classifying and grinding operation to pre- 
flotation, using selective flotation for 
making the final separation. A scalping flotation is used 
first, to remove metallic sulphides, principally iron and 
copper, from the ore pulp. After this operation the ore is 
further conditioned so that the tungsten ore, which is pres- 


pare the material for 


ent as scheelite, may be 


Sales Co., Salt Lake City, Utah 


“Born in Indiana, grew up in Sout! 
Dakota, graduated from High School a 
Mitchell, S. D., 1917. -Four years as 
range rider, then two years at Sout! 
Dakota School of Mines where a pro 
fessor of English taught me that th. 
English language is just as important 
as mathematics to an engineer. Left 
school to go to work for J. C. Buckbee 
Co., Chicago, first as a cub, later as 
field engineer, principally on cement 
mill construction. After four years with 
this firm. I spent my savings poking 
around the Black Hills mining district, 
then spent a few months on survey work with a consulting 
geologist. Employers following were Denver & Rio Grande 
RR. Co., Utah Copper Co., Counterflo Heater Co. (since 
defunct), a contractor (financially defunct now). Then came 
the depression. I couldn’t find a job, so with the savings of 
a friend, who is now my partner in business, we started the 
Specialty Sales Co. That was in 1931. The first years were 
lean, but we hung on, and here we are. ... ” 























floated, and recovered. 

Mr. George Crerar, ry 
metallurgist for this | . - 
company, found that it om) x 
would be possible to op g 
erate this process eco ~ 

:; | BECKMAN ] 
nomically and make it | eM uMmr = 
financially attractive, ey =. 
only if close control , 4 








BRISTOL PYROMASTER' POTENTIOMETER 
TYPE AVTOMATIC-RESET CONTROLLER 


PULP SODA Sul. 
MIXING TANK 


PULP OVERFLOW JO FLOTATION CELLS 
PH SAMPLE LINE 
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be obtained. Through c 
one of our company’s w 
connections, the \ "a 
- ™ a 
problem of control N r 
was referred to me. % 

A study of the ‘a < 
process was made 2) || > 
and a system of con N | = 
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trol was recommend- Q = 
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ed. The mining com 
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DRY SCBA ASH WOPPER 
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pany accepted the 
recommendation and 
installed the system. 


“ SPECIALLY SHIELDED comers 
For measuring the 








o SODA SOLUTION TO LAVNDER —> 








pH value, the Beck 
man 
amplifier developed by 
by National Technical 
is mounted in anenameled iron chamber through which flows 
a constant sample of the pulp to be conditioned. A shielded 
cable runs about seventy feet from the electrode to the am- 
plifier, which is mounted on a panel board at a convenient 
point. Also, on this panel board is mounted a Bristol Pyro- 
master air-operated reset type automatic controller, with a 
chart range of 6-15 pH. Its controlled air line goes directly 
to a diaphragm motor, which, through a rack and pinion, 
operates a General Radio Company Variac. This Variac im- 
presses a continuously-variable voltage on a Traylor Vi- 
brator type feeder, which in turn feeds the amount of soda 
ash required to maintain the pH value at the proper point. 


electronic 
made 


electrode system, with the special 
Dr. A. O. Beckman, and 


Labs, was used. The glass electrode 


glass 


as 


The reset type controller was chosen for the process, as 
there are several variables in the process which have the 
INSTRUMENTS 
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» & SOL VTION TANK 


= 


effect of a sustained load change. The air-operated contro 
system was chosen, even though the final control is electri 
cal, to obtain adjustable throttling range and adjustable 
rate of reset. Also the air controller is rugged, trouble-free, 
and immune to vibration. With extreme load changes, the 
pH of the pulp does not change over one-tenth of a point, 
and then only for five minutes. 

So far as the writer is aware, this is the first installation 
in the United States, of this type of control on the flotatio1 
process. It is of peculiar interest, in that it is an instances 
of the application of coérdinated control in making feasible 
the recovery of several million pounds of a valuable strategic 
metal that would not otherwise be available. 
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se of a Standard Rectifier Type A-c. 
Microammeter as Averaging Device 


1warded a Fourth P ize in the 


Third Annual Instrumentatior 


By WAYNE T. SPROULL 


General Motors Research 


COMMON problem encountered in many branches of 

instrumentation, and especially in electrical measure 

ments, is the problem of accurately measuring the 
average value of a magnitude which varies irregularly and 
rapidly over a wide range. As an impractical but instructive 
example, suppose that you were asked to weigh a person 
who is performing a violent and erratic tap dance upon the 
platform of a platform scale, so that the pointer is furiously 
whipping around every mark on the dial. If you used a high- 
speed motion picture camera to obtain several hundred in- 
dividual readings, you could determine the dancer’s weight 
with considerable accuracy by averaging all of these read- 
ings, but is there not some easy, cheap, and practical way 
to do this? 

The advent of the electrolytic condenser and the copper 
oxide rectifier in recent years has indeed given us a method 
which offers an easy, cheap and practical solution for the 
above problem. 

Today you can buy for a few dollars a condenser having 
a capacity of 5000 microfarads. It weighs only about a 
pound and it will slip into your coat pocket. Such a thing 
was unthinkable just a few years ago. 
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Fig. 3 


One of these condensers shunted around a d-c. 
amineter as shown in Fig. 1 will cause the instrument to in 
dicate the average value of a unidirectional current varying 


micro 


| 


irregularly as shown in Fig. 2. The condenser wil! 
up until its voltage is sufficient to cause a steady discharg 
ing current through the instrument just intense enough to 
balance the average input of the irregular charging current 
being measured. 

A more difficult problem, however, is to determine the 
average value of an irregularly varying alternating current 
such as that shown in Fig. 3, which shows the type of cur 
rent we might expect from the output stage of an audio- 
frequency amplifier. An a-c. instrument indicating this cur- 
rent would jump rapidly between high readings such as at 
instant AA and low readings such as at instant BB. Shunt 
ing such an instrument with a high-capacity condenser as 
in Fig. 1, however, would merely cause it to register zero, 


charge 


Laboratories, Detroit, Mich. 


Wayne T. Sproull was born in Wis- 
consin in 1906, and his parents imme. 
diately moved to Pittsburgh where he 
attended common school. In 1918 he 
moved to Akron, Ohio, where he attend 
ed high school and later the University 
of Akron (B.S. in physics, 1927). Then 
to Lehigh University (M.S. in physics, 
1929), then to the University of Wis- 
consin (Ph.D. in physics, 1933). Since 
early 1933, physicist in the G M Re- 
search Labs. The device here described, 
however, was evolved in the course of 
some consulting work unrelated to GM. 





which is the average 
direct. 

The advent of the copper oxide rectifier has enabled the 
electrical instrument manufacturers to put on the market 
the so-called rectifier type a-c. microammeters. Although 
sensitive (100 microamperes full scale), these instruments 
are small and portable, being about three or four inches in 
diameter and less than two inches thick, and the cost is 
around $20. These instruments contain a small full-wave 
copper oxide rectifier, RR, Fig. 
ammeter A. 


value of the current considered as 


1, and a regular d-c. 
Alternating current entering at the binding 


micro 














posts PP first goes to the rectifier where it is changed int 
pulsating d.c. which is then measured by the d-c. instrument 

It is a simple matter to open the case of one of these ir 
struments and solder two extra lead wires, WW, to the 
wires running from the rectifier to the instrument prope) 
If these extra lead wires are now connected to a high-capae 
itance (1000 to 5000 ufd.) electrolytic capacitor, the instru 


ment will read the average a.c. when the regular binding 


posts PP are connected to an irregularly varying alternat 
Ing current. 
Such an instrument as this will measure the averagt 


of current, either alternating or direct, 
whether steady or fluctuating in any mannet 
If the current to be 


ammeter, the instrument can of course be provided with a 


value of any sort 
vhatsoever. 
measured is too large for a mic 
shunt S having appropriate resistance. Or, if it is desired 
to measure a varying voltage rather than a varying current, 
a series resistance X of the proper value will convert the ir 
strument into an averaging a-c. voltmeter. 

Since almost any physical magnitude, such as force, d 
tance, temperature, pressure, light intensity, sound intensity, 
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etc., can be converted into a corresponding current or volt 

age, the device shown in Fig. 4 can be used to measure the 

average value of practically anything which fluctuates too 

rapidly to follow with an ordinary instrument and too slow 
to average with an ordinary instrument. 

One simple obvious application of this device is in the 
measurement of the sound level in a room where perhaps an 
chestra is playing. An ordinary sound level meter will 
dicate rapid egula ariations of the sound intensity as 
each note is played, but the use of this averaging meter re- 
ilts in a steady average reading. During a crescendo pas 
sage, the pointer will move slowly upward along the scale 
is the average sound intensity increases; and as the music 
rradually subsides from fortissimo, the needle will move 


down again, accurately showing the 


vithout all of the confusing 


general trend of 
erratic detailed 


slowly 
the intensity 
fluctuations 


With a 5000-ufd capacitor, the average obtained covers 
longer period of time than with a 1000-xfd capacitor. Th 
more completely you wish to “iron out” minor irregularities 
the larger the capacitance you should use. 

The necessity which led to the development of this averag 
ing device during the development of an instrumen 
for measuring the of discomfort suffered by 
gers riding in automobiles or other vehicles due to jolts aris 
uneven track. Each individual jol 
during a ride of course gave a corresponding 
reading, resulting in erratic indications 
A steady reading was desired which would be an accurate 
measure of the average roughness. The device just described 
made it possible to obtain this accurate average. The riding 
mentioned, known as the PRCA Riding Com 
is now sold by the Commercial Engineering 
Detroit, Michigan. 
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Fluorescent Spotlight for Inspection 


{warded a Fourth Prize in the 


Third nn 


ual Instrumentation Contest. 


By WILLIAM TOBIAS 


Junior Inspector of Ordnance, 


NE does not have to look far today to see the impor- 
tant that fluorescent lighting plays in facili- 
tating defense work. With many plants operating on 
twenty-four hour schedule, it is of utmost importance 
that a lighting condition approaching that of daylight be 
maintained at all times. This is especially true in 
to the inspection of material, since most efficient inspection 
carried out in daylight. The daylight Mazda F lamp 
temperature of 6500° Kelvin close 
daylight. 
number of conditions encountered in inspec 
work an ordinary bulb is unsatis- 
factory. If paint is to be applied to the interior of a metal 
tube it is important that rigid inspection be given after 
blasting to ensure that there are no pits, cracks, laps, 
or seams that a coat of paint would obscure. It is also nec 
essary in many cases to obtain complete paint coverage on 
the inside of pipe. In bomb manufacture, for instance, it is 
highly important that the inside of the bomb receive a thor- 
ough coating of an anti-acid paint. It is difficult to find 
“bald” spots on the inside of a painted tube with only the 
aid of an incandescent bulb because of the glare set up. 
The device that I propose for the inspection of metal 
cylinders is a daylight fluorescent lamp enclosed in a cylin- 
der of transparent Lucite so that it can be used as a 
searchlight. Due to the tubular shape of the bulb an even 


role 


regard 


can be 


has a color which is a 
match for 


There are a 


average 


tion where incandescent 


shot 


War Department 


Born in Pittsburgh 22 years ago. 
“Pop” Dysart’s famous Physics classes 
in Schenley High directed him toward 
matters scientific. After graduating 
he helped dig Pittsburgh out of the 1936 
flood mud. Won a scholarship to Car- 
negie Tech which he held for four years; 
graduated with a B.S. in M.E., June 
1940. It was while working on the night 


shift at the National Tube Co. as an 
ordnance inspector that he conceived 
the idea of the fluorescent flashlight. 


been promoted to Junior 
the War Department. 


He has just 
Engineer with 





would elim 
approach to daylight in- 
Since a fluorescent lamp produces one- 


distribution of light could be obtained which 
inate glare and provide a 
spection conditions. 
half of the total heat and one-fourth of the 
of a comparable incandescent bulb, it 
handle. The closely-fitting Lucite cover would protect the 
bulb and at the same time provide more heat insulation. 
The small ballast device, which makes possible the use of 
alternating current at 120 volts, and the starting switch, 
could be incorporated in a handle. The unit would then be 
ready for use by merely plugging in to the nearest electric 
outlet. 


close 


radiant heat 
would be easy to 


Safety Inspection of Trains en Route 


warded a Fo e in the 


By 


Assistant 


ATIONAL Defense depends largely upon safe and 
speedy transportation. Machine tools, engines for our 
air forces, armor for our Navy, guns for the Army 

and thousands of other items must not only be produced 

but quickly transported. In the production of these items 
from components, likewise, transportation holds an impor- 
tant place. Fortunately for our country, the railroads are 
now operating more efficiently and at higher speed than 
those of any other nation. To maintain the present degree 

f safe tr ansport ation, systematic inspection is constantly 

issue . we hope! It 
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A. E. F. BILLSTEIN 


Engineer, Pennsylvania Railroad, 


Altoona, Pa. 


Arthur E. F. Billstein, born in Ches- 
ter, Pa., in 1895. World War service 
in France as Master Engineer in the 
28th Engineers. Completed college edu- 
cation after returning from France. 
B.S. in E.E., and E.E., University of 
Pennsylvania. Entered special appren- 
ticeship course in signal department of 
Pennsylvania Railroad. At present em- 
ployed at the PRR Testing Laboratory. 
Married, two children and superintend- 
ent of the Methodist Church School. 
Taught Electrical Engineering at the 
Penn State Extension School. Past Pres- 
ident of Altoona Engineering Society. 
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To Measure HYDROGEN PURITY 


ELECTRICALLY 


_ is an explosive gas when 
mixed with excess quantities of oxygen 
lherefore, when filling hydrogen-cooled curbine- 
generators, converters, and condensers, it is necessary 
to know the hydrogen concentration at all times. 


To fill the casing, carbon dioxide is pumped in, and 
air is let out until the percentage of carbon dioxide 
in air is about 70 per cent. Hvdrogen is then admitted 
until the percentage of hydrogen in carbon dioxide 
is about 97 per cent. A somewhat similar reverse 
procedure is used to empty the casing 

This operation requires a means of measuring the 
various gas mixtures in order to prevent the forma 
tion of an explosive mixture. The changing analvsis 
of the gas must be known throughout the operation, 
and particularly at the changeover points, so that 
safety of the procedure is assured. This requires at 
indicating instrument, for chemical analysis is co 


slow, as well as too expensive 


HEADQUARTERS FOR E 






@ @ 
@ @ 


\n electric instrument, operating on the therma 
onductivity principle, was developed by G-E engt 
1eers for this purpose. In addition to giving a con 
tinuous analysis, it indicates the purity of the 
hydrogen after the casing 1s filled, and while the 


machine 1s f an alarm sys 


operation. By means « 
tem, it gives both visible and audible warnings, 
should the hydrogen mixture drop below a _pre- 
letermined percentage 

In addition to building instruments for special 
measurement problems, G.E. offers a complete line of 
standard instruments for the measurement of any 
electrical quantity—current, voltage, resistance, 
watts—in styles and ratings to fill every need. When 
vou have a problem that involves measurement, let 
is help you solve it. General Electric Company, 


Schenectady, N. Y. 
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Stroboscope Tests Dynamic Unbalance 
in a Large Water-wheel-driven Generator 


Fifth P e in the 


Third 


innual Instrumentation Contest 


By CLAYTON M. SHERER 


Ass’t Chief of Tests, Pennsylvania Water & Power Co., Holtwood, Pa. 


used in 
12.500-horse 
powel The 
jue employed in this particular problem can be ap- 
rotating 
condi- 


N Edgerton stroboscope has been successfully 


the study of dynamic unbalance in a 


water-wheel-driven electric generator. 
techni 
dynamic balancing of any piece of 
machinery while running under normal 
tions, provided that its rotative speed is within the physical 
ordinary dial indicator to follow the shaft 
machine which is the subject of this dis- 
cussion is a large vertical alternator, running at a speed 
of 109.1 r.p.m. Total weight of the rotating parts is ap- 
proximately 1,148,000 lbs. Two guide bearings are used, 
one being located just above the turbine runner, and the 
other at the generator. Distance between these two bearings 
is about thirty feet. Dynamic unbalance of the rotating 
was sufficient to produce, with full load on the gen 
erator, shaft oscillations of 0.013” at the generator bearing, 
and 0.026” at the turbine bearing. Before any remedial 
measures could be applied it was necessary to determine, 
first, 


plied to the 
operating 


limits of an 
oscillations. The 


mass 


unbalance producing the oscillations was 


whether the 


ayP 
Fig J-a 
! 
\ / 
\ F 
\ 4 
NY a 
~~ 





Fig. /-b 
in the turbine or in the generator, and second, after this 
was done, to determine the position of the “high side’ in 
the machine, that is, at what point in the rotor the excess 
weight producing the oscillations is located, 
The vibration of a shaft can be represented by plotting 


the motion of a point on the high side against time. In Fig. 
l-b the displacement of 
plotted against time, or an 

The shaft 


rotates on the 


sinusoidel such a point is shown 
gular displacement of the shaft. 
oscillates back and forth from a to b as point P 


(Fig. l-a). At a 


shaft will be in the position shown at a. 


iven instant the 
After one-half 
revolution, or when P has moved to P’, the shaft will be ir 
positior ; oe 
+} 


shaft 


the quarter and three-quarter parts of a 
ie Shaft will be midway between a and bp, or ec. 


is plotted 


revolution, 
This movement of the shaft, shown in Fig. 1 a, 
against time in Fig. 1-b. 

In studying vibration in this case, an ordinary dial test 
amplitude of oscillation. 
was used to find the location of 


rotating mass. The crux of the 


indicator was used to measure the 
Al Edgerton stroboscope 


the high side in the whole 
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Mr. Sherer sent in a brief biography which we prin 


in full I was born on a farm at Manheim, Pa 


Graduated from Manheim High School Attendec 


State Teachers’ College and taught in public schools 
Graduated from Gettysburg College in 1920. Worked 
one year for General Electric Lamp Works at Newark 
Pils: Ses 


on development and test of lamp machinery 


Present connection with Pennsylvania Water and 


Power Co. dates from 1921 





balancing problem was in being able to locate this, for by 
that means it was easily possible to observe the effect of 
corrective weights added to reduce the unbalanced condition. 

The diagram in Fig. 2 illustrates the method of test. Two 
brass machine bolts, s, into the shaft 180 
apart and at the same elevation. These served as contacts 
for flashing the stroboscope lamp. The pointer of the dial 


were screwed 


dial indicotor 
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lamp 
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shaft / 
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indicator, placed as shown, meves back and forth as the 
shaft oscillates between a and b (Fig. 1). By going around 
the shaft with the movable contactor, », the instant of 
lamp flash is advanced or retarded until it occurs at c, that 
is, at the oscillation mid-point. At this point the indicato1 
pointer appears to be standing still at 0 on the dial, being 
illuminated twice per revolution of the shaft. The movable 
contactor is then dropped vertically downward about one 
half inch to make contact with a third fixed contact, S’, 
placed half way between the first two. This produces a flas] 
at either a or b, and from the indicator deflection it is pos- 
sible to tell which one, that is, whether it is the maximum 
high side (a), or maximum low side (b). With contactor » 
in this position, the angle d between the dial indicator and 
contactor m is measured. Upon shutting the machine down, 
the actual high side in the rotor is found by laying off 
angle d, measuring from contact S’ on the shaft. 

The method here described is simple, positive, and easy 
to use. It has been applied in the study of vibration on a 
number of large machines. 
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utomatic pH Control Converts a Batch 
Process to Continuous-flow 


{warded a Fifth Prize in the Third Annual Instrumentation Contest 


By CHARLES E. DIEHL 


Toppenish, Wash’n 


ANY chemical reactions have their end point char 

acterized by a constant value of hydrogen-ion 

concentration. Batch production is often controlled 
by using a pH indicator of some kind, but batch or one 
tank-at-a-time production is slow compared with continu- 
ous flow methods where two or more ingredients are mixed 
by passing through a tank slowly enough to produce com- 
plete reaction. Control of this type is manual and subject 
to the erratic results of that class of operation. Both an- 
alytical and electrochemical indicators are used in the 
continuous flow work. (Leeds & Northrup pH recorder, 
Central Scientific Co. colorimetric methods, etc.) 

Where more than two chemicals are used that enter into 
the complete reaction, more than one operation is neces- 
sary in continuous flow work if automatic control is to be 
effective. This results in a production line effect from raw 
materials to the finished product, each step of which may 
be automatically controlled. Control is achieved by pass- 
ing a small sample of the completed reaction through an 
electrode bowl which indicates by 
the potential developed therein the an 


Born in Utah, educated in Sale Lake City High 
School and University of Utah. Financed way through 
by working alternate years as electrician. Education 
was in chemistry and electricity. Total use of chemical 
education was one year of chemical research with the 
American Smelting and Refining Co. Since then, 
mostly Chief Electrician on construction of metal 
mills, coal mines, power plants and sugar factories 
At present Chief Electrician of Utah Idaho Sugar Co., 
with which company, intermittently, a total of over 
14 years. World War vet., mem. Am. Legion. Hobby 
study of electrical instruments and attempt at design 
of new types and new uses. This hobby fills corners 
of the house with junk and drains the pocketbook 





pH in solution will, with proper electrodes, give a constant 
emf. This emf. is generated in the electrode cell through 
which a small portion of the finished reaction fl 
we establish the desired pH and balance Rs which adjusts 
the potential of the supply to equal that of the electrode 
cell. As the two cells are hooked negative to negative and 
positive to positive through the network of the potentiom 


ows. First 


eter and the galvanometer, no inter 
change of current takes place and 








pH which registers on a more or Voltage Le a —_—+~#—-—— the galvanometer centers. Any devia 
less standard potentiometer circuit. =e tion of the pH in the electrode cell 
The potentiometer’s galvanometer, in || ena! tt produces a change in potential and 
turn, is the control for any desired Relay ll | Motor ° [Relay | current flows through the galvanom 
percent plus or minus, of the flow [ I | Starter | |B eter. Deflection of the coil moves th 
of one chemical entering the reac if L - ; = mirror and the light strikes the 
tion. By varying the sensitivity of [{.—— i. ——- | photocell which may be photocell B, 
the galvanometer and the percent of Photocell|/ |Light| <2! Photoce/, closing relay B which in turn closes 


the whole flow of liquid that is con 


the motor reversing starter to start 








trolled, stable operation is achieved. me Fe the motor in the desired directio 
The desired pH to be arrived at is The butterfly valve is then changed 
under control of an operator or in position to either increase or de 
chemist who has only one adjust- Galv. > Mirror crease a portion of the flow of inlet 
ment to make to alter this value to “WV fou 1 to the mixing tank. Constant flow 
any other value which will then be of other ingredients being maintained 
maintained. $m Klomect Temperature, / at inlet B, the proportion of mix is 
Standard potentiometer circuits ais WW WAV} changed directly by the change of 
are used, either with or without ~ Supply Ll gp, | a oe tak tecrmen, pH of the finished product. 
temperature correction. This correc- ell aaa id }UUf)) R, contro!s sensitivity of the gal 
tion is unnecessary in most cases as D re ur ee 7 n | vanometer. Ry is the potentiometer 
the rule is constant temperature oLentiometer pit|\Cell | resistance and requires one calibra 
automatically maintained in most | (utiles tion adjustment only. Ry is the lab 
reactions in which a uniform product — | oratory control and is varied to suit 
is desired. a o 7 the desired pH in the product flow 
The instrumentation problem is ing through the electrode cell. 
that of opening or closing a valve Y/xine Tank Semi-oscillation of the butterfly 
or valves without imposing any load = | valve is constant. These minute 
on the galvanometer and yet have ‘ changes of position of the valve ave 
this galvanometer control the valve ) oe to . s age up and a constant pH control re 
movement. Mechanical means were | — Butterfly Valve | sults. Overall variation of the finished 
‘bviously impossible. The photoelec- Main | {Pal wee | product of the controlled reaction is 
tric cell was the final means chosen, Valve Control x N— Motor| HII much less than the individual varia 
with the actuating light furnished ie }] 7 a) tions between separately produced 
by reflection from the galvanometer ee ned J and controlled batches. The speed of 


mirror, Relays in conjunction with Inlet BI Inlet A| | ¢ 
these photocells control a motor re- = aa 
versing line starter with the motor 
geared to the valve to be moved. Time of operation of this 
valve is a bit critical and is a function of mechanical speed 
reduction only. Little power is required here, as the valve is 
a butterfly by-pass and the pressure difference is not great. 
Operation as shown in the diagram is general only. No 
attempt is made to show actual mechanical construction. 
However, it is a technically correct flow sheet. A constant 


D, * Il%, 
Fercent Contro/ Valve 





production is practically doubled 
for the same tank capacity and sam 
piping systems. 

Where there is a deviation of temperature in any reac 
tion where an electrode potential is used to indicate the 


couple in the electrode cel!. This thermocouple is in series 
with the galvanometer and balances the variation in po 
tential of the electrode cell due to temperature changes. 
Such a connection is made at X in the diagram. 
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Production Testing 


eS 


Automatic Safety in Pre 


By EDWIN E. TEACH 


Ingersoll-Rand Co., Painted Post, N. Y. 


i 





URPOSE of the automatic system to be described is 


to provide protection to machinery being “run in” for 
test purposes without attendance; and to provide a 
means for determining friction horsepowe? after the run 


Ing-lT period. 
An important 
of rotating 


manufacture and operation 
reciprocating machinery is the friction be- 
The operating efficiency of many types 
attention by industry 
today. Since a reduction in the loss of horsepower due to 
| the efficiency, it necessary to 
make careful this kind of loss. 

The measurement of friction horsepower is a compara- 
tively simple problem for the research staff of any compe- 
tent engineering group. However, when it is desired to de- 


factor in the 
and 
tween moving parts. 


of machines is given considerable 


friction improves becomes 


studies to control 


termine the friction horsepower of every unit in production, 
the time for measurement, the cost of this operation, and 
the inconvenience to production must all be given careful 
consideration. The automatic 
ment using standard control equipment listed in the cata- 
logues of manufacturers. This control is suitable 
for use with any rotating and reciprocating machinery such 


writer designed an arrange- 


various 


as natural gas, gasoline, and oil engines, steam engines, 
compressors, or any units which can be arranged so that 
the machine can be driven externally either through a 
coupling or by a belt-wheel. 

The actual friction horsepower is kept to a minimum 
by proper lubrication of the moving parts. During the 
period of “running in” the friction horsepower may be 


d used as a general index to determine if lubri- 
The control for this testing is 
arranged to give absolute protection to the machinery being 


measured at 


adequate. devised 


+ } 
Cavivol Is 


run il This protection eliminates the necessity of a1 
operator on duty and reduces the cost of testing. 
DESCRIPTION 
Motor A is belted to line shaft B which has several belt 
heels C spaced evenly over the test floor. There is a belt 
vheel for each unit so that all of the machines tested are 
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Te Moler Terminols 


Minn., in 1913, Mr. Teach « 
tained his high-school education in Chicago. B.S 

E.E. Iowa State College, 1935. Eta Kappa Nu, T 
Beta Pi, Phi Gamma Delta. Having concentrated h 
college efforts on electrical power machinery, he et 
engineering upon graduatior 
joining Ingersoll-Rand. After several months’ trainit 
main I-R plant he was.put in charge of tt 
electrical engineering dep’t of the I-R_ factory 

Painted Post, N. Y. Principal work of dep’t: app 
types of 


Born in St. Paul, 


tered this branch of 


at the 


cation of motors and control to all 


compressors 





driven by motor A. Current to the motor is supplied throug 
the manual reduced voltage starter D. The interlocks E « 
the overload relays of the starter are connected in seri 
with a normally-closed relay F. Standard contact-makin;: 
wattmeter G is connected in the line between the starte 
and the motor. When the motor is running, the power t 
the motor is indicated on the wattmeter. The contact in the 
wattmeter is arranged so that when the power require 
exceeds a certain value, a circuit is completed to relay | 
opening the relay circuit which deénergizes th: 
undervoltage coil in the starter and this takes the motor off 
the line. The tripping value is adjusted by turning adjust 
ment knob H. 

Since the standard contact-making wattmeter is furnishec 


with contacts which are not suitable for voltages over 25( 


overload 


a control transformer is used to reduce the voltage in the 
contact circuit to 110 volts. The contacts complete a 110 
volt circuit to relay Ff and the normally-closed contact of 
relay F’ opens the under-voltage coil circuit of the standar 
compensator to shut down the 

in wattmeter G come together. 


In the 


motor whenever the contact 
wattmeter, one contact is mounted on the moving 
element. The stationary contact 

mounted on an assembly which is ad 
ustable so that by simply turning knol 
H, the contacts may be set to come to 
and consequently shut 
test equipment at any value within th: 
scale range of the wattmeter. Momentary 
contact pushbutton K is connected in the 
so that the control car 


7 >”, ~ 
40 bo/t 3 Phase 60 Cycle 


down the 


relay coil circuit 


be made inopera 
| ‘ae tive by pressing 

. I) i mad this button. As tl 
Control Transformer . 

‘iat is the momenta 
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Connect Jo /astrument 


- ranstormers In Lines 
‘a’ r » Between Compensalor 
Undervollage | And Mo/or 
Co;/ 

Orerload Relay 
lofer locks “E the test engineer leave the pane! 
The test men are instructed 
never to open the d-p. s-t 
switch L. This is simply a con 
venience to electricians, should 


repair be necessary, or if fo 
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Detects trouble 
BEFORE 


a breakdown 


hallcross 
Milliohmmeter 


.0000! to .5 ohms 


Skilled and unskilled oper- 
ators alike find this rug- 
ged, low-cost milliohm- 
meter easy to operate— 
accurate — dependable. 
The actual resistance is 
read directly from the 
scale—no reference 
curves or charts required. 
Measures low resistances 


of 


armatures, field and 
transformer coils, fuses, 
rotary and switch con- 
tacts. Locates oxidized 
and pitted contacts, weak 
springs, etc. AN IDEAL 
PORTABLE BONDING 


TESTER. 


Send for Bulletin +671-HIS 


MILLICHMMETER TYPE 671 
- ~~ 


~ 





Shallcross Mfg. Co. 


Instruments—Resistors—Switches 


COLLINGDALE, PA. 











They're as Different as Your 


HUMIDITY CONTROL PROBLEMS 











% Johnson room type ‘‘humidostats,’”’ as illus 
trated (and also those of the insertion pattern 
to sense humidity in ducts), are provided 
with any one of a number of different types 
of elements, to fit each particular application 


\““LOOK AT THE WHOLE SYSTEM”’ 


That is the Johnson thought behind the selection of exactly tne proper 
type of “humidostat’’ for each individual humidity control installation. 
In solving automatic temperature and air conditioning control problems, 
always in the minds of Johnson engineers is the indisputable fact that 
even the most efficient devices are valuable only when they function 
perfectly as part of the whole . . . Almost every installation differs as to 
the relative humidity to be maintained and the dry-bulb temperature 
with which that humidity is associated. Various materials, which respond 
dependably to changes in the moisture content of the surrounding air 
are affected differently under each set of conditions. That is why Johnson 
offers ‘‘humidostats’’ with any one of several types of elements, such as 
animal membrane, human hair, wood in various forms, and other sub- 
stances... Ask for bulletins describing Johnson room and insertion 
type ‘“humidostats.’’ There is no obligation. A post card will bring them 






ok \ 
AUTOMATIC fee reearere.A"? CONTROL 


JOHNSON SERVICE COMPANY, MILWAUKEE, WIS. AND PRINCIPAL CITIES 
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some other reason it is desired to disconnect the control for CONCLUSION 


a definite period. Pilot light M is a tell-tale that the panel This control equipment is well adapted for producti: 
is in operation and the head of the Test Division never runs testing since the friction load can be determined on eac 
machinery on the test beds unless this light is on. machine independently by simply putting the belts on or o 


the individual units. A group of units may run simultane 
ously to wear in the moving parts prior to the final prictio 
load measurements. During the running in period whic 


OPERATION 
After the Test Division has set up the proper number of 


machines on the test beds, the motor is started. During the - See eke ta Seta sf “ea : oe 
1 tl Sh DES es Slaton i 4 can be arranged during the night for a 16-hour run, 1 
Starting perio se eee engineer presses pusnouon & tO = onerator is required, yet the machinery is fully protecte 
keep the control inoperative until the motor is up to speed. The slightest increase in friction load due to improper as 
r tl otor is » to s he wattmete é n ge ates é . : ey 
After the motor up to speed, the wattmeter indicatio sembly of the machinery, breaking down of the lubrication 


vill drop off slowly as the oil works into the moving parts. 
Matching this drop in load gives the test engineers a picture 
of the time required before lubrication has its full effect. 
This is one of the important features of this control. 

The next step is to set the stationary contact for the 
tripping valve. No tables must be consulted nor calculation 
need be made as the operator simply looks at the scale in 


qualities of the oil, or any other cause, will result in imme 
diate shut-down of the test beds. Since the control is actu 
ated by a wattmeter and not by a current-sensitive relay 
a small variation in voltage during the night or running-i1 
period will not result in a shut-down. 


The writer designed the layout of this equipment an 


dicator and sets the tripping valve slightly above the oper- was responsible for its installation in a plant engaged i1 
ating wattage as indicated. This simple operation is a great the manufacture of heavy machinery. The control has met 
benefit when testing machines being produced in quantity. with great success in production testing at this plant an 
Any abnormal condition prior to setting the tripping value is in 24-hour service. The ease of operation, extreme accu 
is immediately apparent since the operator through experi racy, complete protection, and low installation cost are th 
ence knows roughly what the indicated kw. should be. Ex- chief advantages. Engineers seeing this installation have 
perience has shown that the tripping value can be easily often commented that even if the control shuts down the 
idjusted to be only 2% above the operating load. This cer test beds only once, the saving to the plant in avoiding 
tainly affords much more protection than given by the com damage to the machinery will more than pay for this con 
on overload relays as used in industrial control apparatus. trol arrangement. 





Scratch Hardness Test for Case Depth 


¢ n the Third Annual Instrunie ation ymntes 


By DONALD F. CLIFTON 


Michigan College of Mining and Technology, Houghton, Mich. 


“I was born in Pella, Iowa, in 1917 and got my 
elementary and high-school education in Peoria and 
Hinsdale, Ill. I entered Antioch College in 1935 as a 
chemical engineering major and worked part time as 
an electrician. I had to leave school in the middle of 
my sophomore year due to illness. The next summer, 
while working, I decided to change my major to 
metallurgy so transferred to Michigan M&T instead 
of returning to Antioch. Graduated in 1940 (B.S. in 
Met. Eng.). I did research work on the nitriding of 
steel (which led to the development of the hardness 
tester) until December (after closing date of contest) 
when I went to work in the laboratory of the Globe 
Steel Tubes Co. in Milwaukee.’ 


N testing materials it often is necessary to determine 
the variations in hardness of the specimens, especially 
in determining hardenability and in working with cases 
of different kinds. The conventional method of making these 
leterminations is to take a series of hardness readings on 
a cross section of the specimen, using a Rockwell or similar 
hardness tester. This method is tedious, and because of the 
distance between impressions it is inaccurate—especially 
with thinner cases. It is practically useless with cases as 





thin as those on carburized and nitrided steel. 
The instrument described herein was built to check visual 
measurement of the thickness of nitride cases by hardness 


readings. It has given reliable readings where the other the finish required for different degrees of accuracy but all 
type machine would not; and it has proved faster. tests so far seem to indicate that greater speed is obtain 
The surface preparation for scratch testing is necessar able with specimens to 2” in diameter, and both speed and 


ily greater than for single-indentation testing. A micro accuracy are increased with small specimens. With the 
polish is required for accurate work, but for rougher work, nitrided specimens thirty-five were taken from a state sat 
such as hardenability determinations, finishing on a me isfactory for testing on the Monotron, polished, etched, and 
dium polishing belt seems “ be satisfactory. Too little hardness tests made in slightly over two hours, which is 
work has been done with the larger specimens to be sure of | about the time it would have taken to run them on the 
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Write for complete details. Yine Ianelboards 


th THE LIAUIDOMETER CORP. 









fine Grstinuments 


The modern control room with its impres- 


36-27 SKILLMAN AVE. LONG ISLAND CITY, N. Y. 





sive array of recorders, controllers and 


indicators, has become a symbol of our 


id got my 
eoria and 
1935 as a 
rt time as 
middle of 
¢ summer, 
major to 
T instead 
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triding of 
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technological age. 


Proper thought must be given to the 
selection of the panelboard to insure 
correct design, rugged, precision con- 
struction, smooth, clean, surface appear- 


ance. Falstrom engineers, pioneers in fine 


but all 

obtain- panelboard production, are proud of the 
eed and : : ; 

ith the G 7 T VITAL * 8 wide acceptance which has been received 


ate sat 


~hgs STATISTICS 


by Falstrom Instrument Panels and invite 


requests for assistance in planning your 


on the 
anelboards. Remember, your 
on your production P si 
instruments have a complex 
with Veeder-R t Cot inting De 
eeder-noor Lountin evices and important job to do; 
You can get your production speeds, lengths, volumes, light 
machines to put their work- flashes, or any other units. And mount them on Falstrom 
records down in black and these facts-in-figures will help 
white : . by the easy and you to put production schedules 
inexpensive means of attaching ind costs under closest control Panels. 
Veeder-Root Counters. These ac- Let us show you how Veeder 
Fi 1 urate instruments record strokes, Root Devices can count you i ~ ~ 
4 : revolutions, pieces, starts, stops, n new savings. WRIT Kor Hine 
Veeder-Root Inc. . . . Hartford, Connecticut 
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a / A 
y verwrical Adjustment 
fa) for Aia mond 


mond forms the cutting point 

The shaft is hollow, the dia- 
mond protruding through a 

=” ~=small hole in the upper end, 
and held in place by a rod 
extending through the shaft 
from the plug screwed into 
the lower end. The bottom of 
Details of shaft this plug is carefully rounded 
to reduce friction on the flat 

surface of the beam on which it rides. The 
entire mechanism of the tester is fastened to 
the under side of the 14%” steel plate which 
forms the top of the table of the tester and 
through which the diamond extends. The top 





TS of this plate is polished to avoid unnecessary 

4 : scratching of the specimens as they are pushed 
(=) $)) | across the diamond. The legs are *4” rods, and 
si ; the assembly is heavy enough to be used with 


out being fastened down. 

The shaft carrying the diamond is 0.248” in diameter and 
slides in a 0.500” hole bored in the brass bearing. This bear- 
ing is 1%s” long and is countersunk to within %” of the top 
of the table. It is held in place by three bolts through the 
shoulder on the bearing, and tapped into the table top. No 
tapped holes in the table top extend through it. 

The beam carrying the weight for loading the diamond 
is mounted on a frame made up of two pieces of steel angle 
with a block of steel fastened between them to keep the 
correct clearance between the arms so the beam will not 
bind. This assembly is bolted to the under side of the table 
just behind the bearing. 

The beam itself is pivoted on a ‘4” smooth shank bolt 
through a 1%,” hole in the beam, which is 42” square 
but turned round for 1014” from one end for the round 
hole in the weight. The pivot of the beam is exactly one 
inch from the center of the diamond, so that with a 1-kg. 
weight 10” from the pivot a load of 10 kg. is obtained. This 
load is somewhat in excess of that needed for any speci- 
Monotron. By testing after polishing on fine metallographic men so far encountered, but the 1-kg. weight can easily be 





aper, this time could have been reduced by perhaps 45 replaced by a smaller one for soft material. Having the 
utes with little effect on the accuracy obtained. correct load on the diamond is important in getting the 
Fig. 1 shows the scratch on one of the specimens at best possible results. 
0) This case has been ground through at an angle, so The weight is of steel, 1%46” square and 44%” long. It 
he apparent thickness is three times the actual thickness has a hole for the beam to pass through, and a setscrew is 
f 0.015". The point where the case begins and the scratch tapped in from the side to hold it in any desired position. 
starts to narrow is not as clear in the picture as it appears At the rear end of the beam is an adjustment controlling 
m visual observation, but the rather rapid narrowing in the height of the diamond in relation to the table so that it 
he ner part with less decrease In width near the edge can be raised to allow the use of a specimen holder and to 
shows well the rather uniform hardness of the case near allow for irregular surfaces. This adjustment consists of a 
he surface of the piece, the decrease farther below the bar with a vertical slot in which slides a bolt tapped into 
surface, and a final transition to the soft core material the end of the beam. Through a tapped hole in the bar a 
In thin-case specimens of this type it is possible to meas bolt extends up through the slot, limiting the distance the 
e the case thickness with a micrometer eyepiece on the beam is free to drop. The slotted bar has a threaded lug at 
nicroscope, since the e1 e case is in the field. With hard the upper end which screws into a tapped hole in a block 
enability specimens the inner edge of the case must be This block is bolted to the underside of the table so that 
ind and marked under the microscope and the depth of | the entire assembly can be readily removed, allowing thé 
é irde case measured t ruler. weight on the beam to be changed. 
The hardness tester is quite simple; although it was Most of the dimensions can be varied to suit the material 
t as a pern ta tion to the testing laboratory it at hand. The ratio of 1” to 10” on the beam has been found 
s made as simply and as cheaply as possible. satisfactory not only because it allows ample variation in 
The diamond itself is a sma ewel obtained from ths the load but also because the vertical movement allowed 
cal jeweler and is mounted in a steel shaft, as shown i: the diamond is sufficient without making the vertical ad- 
e drawings. The sharp edge, not the vertex, of the dia ustment overly long. 
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MODEL 670 




















Model 671—Five ranges: 0-5; 0-10; 0-25 
0-50; 0-100; 0-250; 0-500; 0-1000 AC 
Milliamperes. 

Model 672—0-150; 0-300; 0-750 AC Volts 
Model 673—0-5; 0-10; 0-25; 0-50; 0-100 
0-250; 0-500; 0-1000 AC Volts (Recti 
fier type) 


measoreves es co INSTRUMENT DEPARTMENTS 
Model 670 AC Ammeter is a handy oe rere 


ittle tester with wide uses in count- Model 675—0-!: 0-5: 0-10: 0-25; 0-100 


less fields. A self-contained current 0-250: 0-500: 0-1000 DC Milliamperes. U S J T i E K E S T t a 
permits measurements 


sto 
ao hese ranges: O-l: 0-2.5: 0-5, Model 676—0-50; 0-100; 0-250; 0-500 
0-10; 0-25. AC Amperes (for use 0-1000 DC Microamperes. SOLDER PRESCRIPTION SERVICE 
a Pi Bs grec Molded Case, model 677—0-1; 0-2.5; 0-5; 0-10; 0-25 ‘i 
se hc ; 0-50; 0-100; 0-250; 0-500; 0-1000; DC 
eale » $9. ' 
Dealer Net Price $9.00 Velie at 1008 chine por volt * 


Model 678—Ohmmeter, self-contained 
able in single units or in combina- batteries for 0-1000 Ohms (10 Ohms 
tion to answer every servicing 07 Center Scale); 0-10,000 (100 Ohms 
lectrical analyzing problem. These Center Scale); 0-100,000 Ohms; 0-! 
testers feature the large 3'/,” meter. Megohm; 0-10 Megohms. 
4dditional models are as follows: Deaier Net Price 





The Little Triplets’’ comprise a 
ries of matched instruments avail- 


Each $9.00 Here is a sound approach to a basic problem- 
one that may be causing difficulty in your in 
Write for strument work right now. 
Catalog TRIPLETT ELECTRICAL INSTRUMENT CO. The problem is to find the right solder for each 
_ SECTION Bluffton, Ohio metal-joining operation. 
— a Se This means the solder alloy must be right for 
the metals or alloys with which it unites; the 
solder-fiux must be the right type, right strength 
and right amount to clean the work thoroughly 
without damaging it; and, finally, the solder 
strand-size and core-size must be conveniently 
proportioned for easy handling. 

These four elements, underscored above, must 
be scientifically determined by someone who 
knows the answers. The men who operate the 
Kester Solder-Prescription Service are qualified 
They draw on 44 years of soldering experience. 
At their disposal are: 

100 DIFFERENT SOLDER ALLOYS 
10 DIFFERENT SOLDER FLUXES 
80 DIFFERENT SOLDER STRAND SIZES 
4 DIFFERENT SOLDER CORE SIZES 
The combinations are almost endless—so if 
you’re after the best possible soldering results 
let Kester prescribe the solders. 

Mail a detailed description of your metal 
working problems to the address below, and you 
will promptly receive your Kester Solder-Pre 
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scription. 
You incur no obligation in making use of this 
service. 
* The Symbol of Kester 


k ) Solder-Prescription Service 


KESTER SOLDER COMPANY 


4216 WRIGHTWOOD AVENUE, CHICAGO, ILLINOIS 


Eastern Plant: Newark, N. J Canadian P!ant: Brantford, Ont 


CLIFFORD MANUFACTURING co. Af E S T E R 


564 E FIRST STREET. BOSTON 


PRODUCERS OF FELLOWS EXCLUSIVELY { 
G AUTOMATIC CONTROL MANUFACTURERS 


| COMPLETE ENGINEERING SERVICE || STANDARD FOR INDUSTRY 
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Speeding Up Gasoline Pipe Lines 


the Third Annual Inst entation 


By SELIG H. ISAACS 


Instrument Engineer, Latonia Refining Corp., Covington, Kentucky 





DEQT ATE supplies of gasoline and oil have become Since he was graduated from the Dep't of Chemi- 
as important to armies and navies as ammunition and cal Engineering of the University of Cincinnati in 
guns. Therefore, the equipment for moving refined 1936, Mr. Isaacs has been with the Latonia Refinery 

product , arge volumes and without interruption, to of the Standard Oil Co. of Ohio, where for the past 
their points of consumption has become as fundamental a three years he has been in charge of Instrument Main- 
necessity, in peace as well as in an emergency, as_ the tainance and Engineering. He was active in the organi- 
sctual production and refining. zation of a Junior Chapter of the Engineers’ Club of 
For moving gasoline from refineries to central points for Cincinnati and served as president of that group dur- 
: : ae ing its first year of existence in the winter of 1938-39. 
listribution, pipe-lines represent the fastest, most efficient 
He is registered as a Professional Chemical Engineer 


and most dependable method of transportation. Some of the 
advantages of pipe-line handling as compared to tank car 
yr tank truck movements are as follows: 
Higher speed of transfer. 
2. Elimination of loading and unloading labor. 

Increased efficiency in: (a) lower power requirement 
er unit transferred; (b) elimination of the loss of some 
high octane number volatiles which always accompanies 
oading and unloading of tank cars and tank trucks. 

i. Greater certainty of delivery. 

It must be remembered in connection with Item 4 above 
that probably during a heavy armament program, and cer 


tainly in case of war, railroad and highway facilities will 
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pe taxed to the 
utmost. A system 





of handling large- 
volume gasoline 
movements sepa 
rated totally from b+ 
other transporta 
tion facilities 
would eliminate 
yne of the most + LOW -PRESSURE 

ates ELECTRIC-DRIVEN 

BOOSTER PUMP 





pressing problems 
that would con- 
front those in 
charge of deci- 


+25 to40 Ibs. /in.? 
sions on priority | 


shipments. 


MIGH-PRESSURE 
TURBINE -DRIVEN 


MAIN PUMP 





$00 to 1000 !bs,/in* 





TO PIPE LINE 


It is a peculiar trait of pipe-line transportation that once 
a transfer has been started, no attention is required so 
ong as operation is normal. But let some accident occur 
and in a few moments damage can be done that is not only 
costly but requires much time to repair. For these reasons 
large volume handling of gasoline by pipe-line was not found 
to be practical without proper instrumentation to control 
the pumping equipment. Pipe-line engineering therefore 
has become not only a problem of proper selection of pumps, 
valves, and pipes, but of automatically controlling the op 
eration of the equipment so that in every way possible the 
line will be protected against damage. 

Some of the operating troubles that can occur are as 
follows: 

1. A broken line. Particularly serious when the line runs 
through heavily populated areas, as is often the case. 

2. Accidental shutting of a valve at the receiving ter- 
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minal while the transfer pumps are running, which of 
course can cause serious damage to the pumps. 

3. Loss of suction by the pump. Serious when centri 
fugal pumps are used, which is normally the case. 

There are other remote, but equally serious possibilities 

To protect and insure the continuous operation of its 
pipe line from the refinery to distributing points in Ohio 
the Latonia Refining Corp. has installed protective instru 
mentation which will be described. 

Fig. 1 shows schematically the equipment in the refinery 
terminal of the line. An electric-driven single-stage low 
head high-volume centrifugal pump pulls from any one of 
several tanks through a suction manifold and delivers gas« 
line to the main pump at a pressure of 25 to 40 Ibs./in. 
The main pump, a multiple-stage steam turbine-driven cen 
trifugal, receives the material from the low-pressure pump 
and delivers at a pressure of 500 to 1000 Ibs./in.2 depend 
ing on the rate of flow and the distance to the terminal t 
whieh delivery is being made. This main pump discharge 
directly to the pipe line. 

Fig. 2 is a diagrammatic sketch of the control instrumen 
tation. In this figure Item 1 is a 0 to 100 Ibs./in.* pressur 
recorder which measures the suction pressure to the mail 
pump as produced by the single stage pump. Item 2 is a 0) 
to 1500 lbs./in.? pressure recorder which measures the mair 
pump discharge pressure. Item 3 is a recording orifice type 
flowmeter which measures the rate of flow of gasoline t 
the pipe line. These three instruments contain on-and-ofl 
air-operated control mechanisms connected in series so that 
the controlling (or diaphragm-motor) air pressure from 
Item 1 becomes supply pressure for Item 2, and the con 
trolling air from Item 2 becomes supply pressure for 
Item 3 

Item 1 has a standard on-and-off control mechanism a1 
ranged so that when the pressure pen reads higher thar 
the control point index, 15-lb. control air pressure is de 
livered to Item 2, and when the measured pressure is lowe 
than the control point index, zero pressure is delivered t 
Item 2. Instruments 2 and 3, however, are equipped wit! 
two control point indices. These are so arranged that the 
pressure pen on Item 2 must stand between these two con 
trol point indices before the 15-ib. control air pressure i: 
delivered by the instrument to Item 3. If the pressure 
measuring pen is either above or below both control point 
indices, zero control air pressure is delivered. This is als 
true of the flow pen on Item 38, which must stand betwee! 
its two control point indices before the full 15-lb. contro 
pressure is transmitted to the remainder of the control ai 
system. 

All control point indicator arms are equipped with r¢ 
cording pens so that a record is kept of the control point 
settings. 

From Item 3 the control air is connected to four sep 
arate diaphragm motors shown on Fig. 2 as Items 4, 5, ¢ 
and 7. Diaphragm 4 operates a mercury switch so tha 
when there is zero air pressure on the diaphragm the cil 
cuit is closed to a signal horn motor. Diaphragm 5 contain 
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BOOSTER PUMPS 
STARTER Nll ble 
COVL SWITCH. 


port valve in the steam 
| line to the main pump tur- 
bine drive which is held 
open by 15-lb. pressure on 
its diaphragm. Item 7 is a 
single seated 4” valve in 
6 the air supply line to the 





STLAAI CO/YTR OL 
-MILVE TO PI Ghr 


PRESS OME controllers, which is held 
LUMP TORB/IVME open by 15-lb. on_ its 
QRIVE = 


diaphragm. 

In order to start pumping it is necessary to throw switch 
) to the position which lights the red light of the pilot light 
panel (Item 10) and closes the circuit to solenoid-operated 
air valve 8. Closing this circuit opens valve 8 and by-passes 
control air pressure around the controllers 1, 2 and 3. This 
shuts off the signal horn circuit at 4, energizes the starte 
holding coil at 5 and opens the turbine steam valve at 6. 
Under these conditions it is possible to start all the pump- 
ing equipment just as if there no controls at all. As 
soon as the measured pressures on Items 1 and 2 and the 
flow on Item 3 have come to their normal operating values 
the control point indices are adjusted on the three con- 
trollers. On Item 1 the control point is set about 15 lbs./in.* 
below the measured pressure. On Item 2 one control point 
index is set 100 lbs./in.2 below and the other 100 Ibs./in.” 
above the measured pressure. On Item 3 one control index 
is set about 10° below and the other about 10° above the 
flow. This means that the pressure pen on 1 is above its 
control point index; and the pressure pen on 2 and the flow 
pen on 3 are between their respective control point in- 
This fulfills the conditions already described for 
causing each controller to deliver control air pressure at 
15 Ibs./in.?. It is then possible to throw the’ switch at 9 
so as to light the green pilot light at 10 and close valve 8. 
So long as the pressure pen on 1 remains above 
trol point index and the pressure pen on 2 and the flow pen 
on 3 remain between their respective control point indices 
there will be 15-lb. pressure on all the four diaphragms. 
Under these conditions both pumps will run and the horn 
will be silent. Should any one of these conditions no longer 
hold true, air will be released from the diaphragms. This 
ould shut down both pumps, sound the horn and close the 
uir lock-out valve 7. It is then impossible for the controls 
to function and permit operation of the pumps until the 
operator manually throws the switch at 9 to open the con 
trol air by-pass. 


were 


dices. 


its con- 


It is now possible to return to the list of possible pipe 
line accidents previously presented and analyze how the 
‘control system would react to each. 

1. A line break would cause a pressure drop at the pump 
which would be sufficient to move the pressure pen of Item 

below its low control point index, which would shut down 

e€ pump. 

2. A valve shut against the running 
the flow and cause the control to operate 
nstrument. 


pump would stop 
from the flow 


3. Loss of suction would be indicated by a pressure drop, 


m the low-pressure controller, sufficient to move the pres- 
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SWITCH : MANUALLY - 
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PALE DOOCUBLE- 
TATROW. 
sure pen below its control index, which would stop the 


pumps. 
Jecause of this control unit it is possible to operate 


high-pressure pipe-line with safety to equipment, 


personnel, and communities through which the line may run. 


At the same time a minimum of attention is required. The 


Gasoline Pipe-line thus becomes a completely practical un 


scheme of peacetime 


and can take its important place in the 
1 National Defense. 
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TOOLMAKER MICROSCOPE 


Descriptive Bulletin on Request 


THE GAERTNER-SCIENTIFIC CORP. 


1211 Wrightwood Ave., Chicago, U.S.A. 
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Rapid Method of Determining Case Depth 
(Concluded from page 8) 


Cyanide case hardening Material used: S. A. E. 101 
32” thick—heated to 1475° F.—quenched in oil 


Thickness of case Penetor surface 


in inches eading 

\nnealed 7 

0015 65 

0.002 70 

0.003 74 
Note the extreme sensitivity of the Penetor to small dimensior 
lifferences in case thickness 


Liquid carburizing Material used: S. A. E. 1112 
4” thick—heated to 1540° F.—quenched in oil 


Thickness of case Penetor surface Penetor depth 
in inches eading reading 
\nnealed 35 

0.002 59 

0.005 74 »g 
0.015 87 52 
0.025 KS 62 


After a certain saturation of the surface by carbon a deepe 
penetration of magnetic flux is necessary to indicate case deptl 
ind consequently it is advisable to use the Penetor depth reading 
for measuring thicker cases. Similar results are obtained with al 
ther forms of carburizing. 


Detection of under and over heat on cyanide case hardened 
parts Material used: S. A. E. 1015 
3/32” thick—depth of case 0.003” 


Quenched in oil at Penetor surface reading 
1400° F 72 
1525° F 76 
1600 K 87 


Harde ning and te mi pe ring of high-spe ed Stee ls 


Penetor surface Penetor dept} 
reading reading 
Heated to 2300° F. quenched 
in oil : S 85 
Tempered at 1050 F’, 3 hrs iz 58 
Same sample as above held at 
quenching heat too long 90 


This table illustrates a great difference in Penetor readings fo 
tempering heat, which is not as prominently indicated by identa 
tion test methods. Also note the increase in Penetor readings dus 
to soaking H.S.S. too long. This error is known to result in coarse 

irbide network and brittleness. 


Hardening and tempering of spring steel 
Material used: 80 carbon spring steel 0.006” thick 


Penetor depth reading 


innealed 18 
Heated to 1475° quenched in oil 91 
Tempered at 250 io 87 
N0° ¥ 85 
50 ke RQ] 
10) KF 7 
0° F { 
HNO? } 4 
The sudden drop in Penetor readings between the 400° F. al 
00° KF, temperatures is also evident in some physical tests. A 


yntinuous test of rolls of spring steel may be taken automatically 


SURFACE DECARBURIZATION OF TOOL STEELS 
Many tool failures are directly traceable to the insuffi 
cient removal of surface stock of tool steel before harden 
ing. The Penetor is invaluable in determining this variable 
amount; decarburized stock is removed until the surface 
reading corresponds to the core reading. 


CONCLUSION 
The Penetor, which has been described, will contribute 
appreciably to the flawless production of aircraft motors 
and other Ordnance supplies and should be a welcome addi 
tion to instruments which play such an important role i 
speeding up our National Defense. 





INDUSTRIAL INSTRUMENT SERVICE 


CLAUD S. GORDON CO., Cleveland—Chicago—Indianapolis 











LITTELFUSES are They protect! For 


n r meters, radi a aft, auto. High volt- 
age f s. Neon testers and indicators. Fuse mount 
ngs, 1 types. Write for catalog 

Littelfuse Inc., 4759 Ravenswood Ave., Chicago, Ii! 











101 


eptr 


nta 
dur 






HAYS is THE 


ORY TTFe 


DRAFT GAGE 


Aut other diaphragm 
type gages are imita- 
tors of Hays original Colon-leather diaphragm 


draft gage. Hays must have something ‘'on the 
ball’’ to be thus imitated—and to be the largest 
selling draft gage on the market. Standard with 
the U. S. Navy also. Publication 40-294 will 
bring you complete information. Send for it today. 


VAYS CORPORATION 


COMBUSTION 
INSTRUMENT 


S$ MICHIGAN CITY, INDIANA,USA 
AND CONTROL 








Prizes, totaling $175.00, are offered for the 
best suggested applications of Wheelco’s new 
Remote Controllers. 


These Controllers, employing the famous 
“Radio Principle”, are readily adaptable for 
practically any application where control is 
essential. 

Send us your suggestions for using these Con- 
trollers. Entry blank, contest rules and com- 
plete data on the Wheelco Remote Controlle: 
will be sent immediately on request. WRITE 
TODAY! 


Contest closes MARCH 31, 1941 
heeles Insthuments Co. 


1929-33 S HALSTED STREET e ° CHICAGO. ILLINOIS 
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HE direct reading Well Type 

Manometer illustrated is one of 
several types of Meriam Manometers 
which promote efficient production 
due to the accuracy of their measure 
ments. Thousands of these manome- 
ters are being used in scores of 
industries to measure pressures, vac- 
uums, and differential pressures. 


There is a Meriam Well Type for 
practically every operating require- 
ment. They are available in a wide 
range of models and sizes—S different 
standard scale graduations and 4 
mounting styles. (The Table Mounting 
style shown is ideal for portable or 
laboratory use.) 


These manometers are backed by 
Meriam’s 30 years of experience in the 
instrument field. They are permanently 
accurate because they have no moving 
parts to wear out. Extra ruggedly 
constructed, with steel channel body, 
steel end blocks, and Pyrex gland- 
packed tubing. Convenient features 
include an external zero scale adjust 
ment. 





WRITE FOR THIS BULLETIN 
ON WELL-TYPE MANOMETERS , 


vs FREE! | 


The full, illustrated story on 
these valuable instruments; 
operation, installation, fea- 
tures, etc. Ask for Bulletin B. 


THE MERIAM Co, 





Instruments for Indicating Pressure or Flow 
of Liquids and Gases 


CLEVELAND «© OHIO 


Representatives in Principal Cities 
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Thermometers NEW INSTRUMENTS 


Hygrometers 








Ps chrometers . ; ° gases and vapors may be present. It pr¢ 
Y Dial Test Indicator vides instant warning when gas concentr 
Hydrometers New “GS” Dial Test Indicator is charac tions exceed a predetermined limit, and ma 
terized by a simplified lever movement. In- be adapted for automatic process or ver 


d of the tilation control. New unit, including san 


stead usual rotating multiple gear 
Several hundred ind pinion trains, the GS indicator utilizes pling pump, is contained in an Underwrite: 
types and varieties P a lever arm. It is approved explosion-proof condulet, and ¢ 
of instruments are —«— . , said to be construct- be safely installed in gaseous atmosphert 
= 110 at obviating the need for long sampling link 
an ed of hen Instrument is specifically calibrated for th 
are produced in particular gas or vapor which it will test 
our own factory Operator can adjust the measuring circui 
under our own ex- to operate a warning signal at any pred 
perts’ supervision, termined point within instrument’s range. 
the best materials Mine Safety Appliances Ce., Braddocl 
vine Rc gg Thomas and Meade Sts., Pittsburgh, Pa 
acterize EACH of 
them. 

Our customers 
find special satis- 
faction in the 
choice of FOUR 
different styles of 
thermometer glass: 
1. White enamel 
back; 2. yellow en- 
amel back; 3. 
Hespe; 4. red-read- 
ing mercury. 


d on the principle 
that “the simpler the 
mechanism the great- 
er will be the accu- 
racy and durability 
of the tool.” Dial is 
graduated in 1/1000” 
with a plunger travel 
of 3/16”. Indicator : F 
can be supplied with Computing Device for 
universal ball joint 

back which permits Electrical W ork 

a wide range of indi- 
cator settings on all 


“Ohm's Law Calculator” is said to give 
the answer to any Ohm’s Law problem wit} 
one setting of the slide. All values are di 
rect-reading. Calculator does not requires 
that user have knowledge of a slide rule. It 
has scales on both sides so as to cover th 


types of machines. 
Indicator movement 
is mounted between 
separate top and bottom plates; and hair 





sic kore mounted between two flat plates range of currents, resistances, wattages an 
ind cannot interfere with the lever rack. 


Plunger is hardened and ground and has 
: Co. (e OW MIT Eo ee SAS UL ALO ae! 








TWO WIDELY USEFUL NUMBERS nickel-silver bearing Georde Scher 
(Left) No. 169. For pressure-cooking 128 Lafayette St., New York City. SY Awa a ame EN dl 
processes, with two scales: 170-270°F. & [ 
and 0-30 Ibs. pressure. 9” scale length 














(Right) No. 326. Max. & min. register- Phasing-out V oltmeter 
ing thermometer in 12” shelter type —— 
copper case. Approx. range minus 40 New portable high-resistance voltmeter 
to 120 for approximate indications of kilovoltage 
has been developed for higher voltages (up Peet ae 
Weksler Thermometer Corporation to 15 kv.) than those now handled by the 
maker's similar 5-kv. volt- 
53 . . P . 
wicisinuesiauaan’ ssi eaaialaaii meter (instruments, Dec voltages commonly used in the industrial 
L938, page 292). Designed electronic, ind radio fields. Calculator i 





particularly for phasing-out wwailable to engineers, laboratory men, pr 
power distribution circuits, 
new instrument is also suit- 
ible for bus sectionalization, 
location of cable faults, and 
imilar ipplications New 


duction managers, maintenance men, put 
chasing agents, ete. who write to maker, or 
company letterhead, giving name and pos 





tion. (Ten cents must be enclosed to cove 
handling costs.) Ohmite Ufa. Co., 48 


voltmeter is for use on 6900- . y 
' Flournou St., Chicago, Ill 


°,2@ 
Positions Vacant ind 12,000-volt circuits. It 
has a scale marked 0-1 KV., 
ind is constructed to with 
tand 0 ky momentarily 


(A) PLANT since this voltage may be 


experienced when phasing out 


SUPERINTENDENT 15-kv. circuits. When used 


for phasing-out service, the 





New Model “Traceometer” 


Improvements embodied in new “Mode 
155” of “Traceometer” (see Instruments 
Jan, 1940, page 26) include addition of a self 
contained speaker internally connected ft 
monitoring either r-f., i-f. or a-f. channels 
It gives continuous measurement of volt 


instrument will show approxi- 


(B) CHIEF mately zero voltage if the 


correct phase relationship is 


ENGINEER obtained, or will go off-scale, 


indicating an improper con- 
nection. Basically, it consists of a minia 





Large, well-known organiza- ture instrument connected in series with a 
° . - . 1,-watt neon lamp and two high-voltage re- 
tion in New York area is ex- sistor General Electric Co., Schenectady, 
‘ : ee . NY. } 
panding its activities in the 
field of aircraft instruments : a . 
craft instruments, Explosion-proof Gas Alarm 

industrial instruments and con- New M.S.A. Explosion-proof Combustibk 

‘ Gas Alart is for safely and continuously 
trol equipment. Excellent op- impling atmospheres where combustibl 


portunities for two executives 
who have proven ability. Ap- 
plicants must be prepared to 


accept responsibility for engi- 





neering and manufacture of 


iZ ind traces the signal in any five ci! 
cuits at one time without interfering wit} 
performance of the set being tested. Vac 


present products and a general 
development program. All re- 
€ 1um-tube voltmeter circuits are so arrange 


plies confidential. Give com- that accidental overvoltage cannot damage 


— ° - indicating instruments All measurement 
plete information. Box 54, In- re sable Without dletavhine tormal ope) 
struments Publishing Co., 1117 tion of circuit under test. New fraceqmet 

. is for rapid servicing for f-m., i-m, an 
Wolfendale St., Pittsburgh, Pa. television receivers.—The Hickok Electrica 
a Instrument Co., 1063829 Dupont Ave., Cleve 


land, O] 
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JAGABI /ubui-tact 








LUBRICATED 
SLIDING 
CONTACT 





have a graphited car- 
bon lubricator associ- 
ated with the contact 
brushes. Eliminates 
scratching and abra- 
sion—gives smoother 
operation and a better 
contact. Makes Jagabi 
Rheostats better rheo- 
* stats. 


Write for Bulletin 
1620-1 which lists 
new lower prices. 


JAMES G. BIDDLE CO. 


Electrical Instruments 
1211-13 Arch Street Philadelphia, Pa. 








PORTABLE 


WHEATSTONE BRIDGE 





\ high grade instrument for measuring 
resistances from a fraction of an ohm 
to 10 megohms. Contains a 4-dial rheo- 
stat, ratio dial, galvanometer and bat- 
tery, all enclosed in a substantial wal- 
nut case, Nine coils per dial. Accuracy 
1%. Built to endure. 


Cat No. 1050—Portable Wheatstone Bridge 
with Murray and Varley Loops. ..$110.00 

cae No. 1052—Portable Wheatstone Bridge 
without Murray and Varley Loops. $90.00 


Send for Bulletin No. 105 


RUBICON COMPANY 


Electrical Instrument Makers 


29 North 6th St. Philadelphia, Pa. 





Surface Thermostat 


New “BX Strip Type Thermostat” is of 
heavy-duty design, comprising a thermo 
static element suitable for electrical heate 


loads of 1500 watts at 115-230 volts ax 


a 

















Thermostatic element is mounted on a re 
movable cover to facilitate wiring. A g” 
hole is provided in cover for BX cable con 
nector, and two 10-32 mounting screws 
fasten both cover and base to any flat sur 
face. Available in max, temperature ranges 
of 300°, 450 ind 700° F. Supplied with 
normally-closed contacts to open with rise 
in temperature; or with normally open con 
tacts to close with rise in temp.; both being 
adjustable. Dimensions 41,” roa” XM I" 
George Ulanet Co., 86 1 Kinney St 


Newark, N. J. 


Combined Liquid Level and 


Pressure Controller 
Though available separately, new “PW 
ind “PWD” controllers have been developed 
in response to demand for simple fool-proof 
system of controlling water level and air 
volume in pressure tanks in such manner 
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as to prevent tank from becoming water 
logged or air-bound ; and as to permit utiliz- 
ing tank’s maximum capacity At left is 
illustrated “PW” float column control alone 
it right, combination of “PW” and “PWD 

latter shown with cover removed. Pres- 
sure element is identical with maker’s 
“Roto-Trol,” is of the springless, ball-bear- 
ing type. New level controller, available by 
itself, has a stainless-steel float and pack- 
less magnetic coupling utilizing an Alni 
alloy magnet. Manufacturers emphasize that 
new controllers are particularly suitable, in 
their cycles of operation, for control of cen- 
trifugal pumps, deep well pumps, et 
Water Level Controls Co., 2255 University 
ive., St. Paul, Minn. 





for Bailer Room 


Boiler Meters 
Reduce fuel 
costs, lessen 
maintenance 
and outage, low- 
erstandby costs, 
and add capac- 
ity. They indi- 
cate, record and 
integrate Steam 
Flow from the 
boiler, record 
Air Flow sup- 
plied for com- 
bustion and record Flue Gas Temperature. 





Bailey Boiler Meter 


Multi-Pointer Gages for indicating 
drafts, pressures, differentials are available 
with any number of pointers from one to 
twelve. They are actuated by sturdy yet 
sensitive diaphragm units. 





Multi-Pointer Gage 


Flow Meters. For indicating, record- 
ing and integrating the flow of steam, feed 
water, compressed air and other fluids. 


Granular Material Meters 
For accurately measuring 
the flow of coal or other 
granular materials in 





gravity chutes from over- 
head bunkers. The total 
quantity of granular ma- 
terial is shown on a large 
illuminated counter which 
may be easily read at a 
distance of 50 feet. 


Control Systems 
Make possible the every- 


Coal Meter 


day operation of equipment for steam 
generation and utilization at test efficien- 
cies. They are applied to the control of 
combustion, feed water. superheat, de- 
superheat and other factors. 

Complete Information on any of the above Bailey 


products will be gladly furnished upon request. 
G-14 


BAILEY METER 


¢ COMPANY » 





1041 Ivanhoe Rd., Cleveland, Ohio 


BAILEY METER COMPANY LTD., MONTREAL 
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~ - Prepublicaticon Offer <__— 
TEMPERATURE 


Its Measurement and Control 
In Science and Industry 


| HE PAPERS of the Symposium sponsored by the America 
Institute of Physics, with the cooperation of the National 
Bureau of 


til Lilt \ i I 


Standards, National Research Council and a large group 
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5 t N1ti le TOMOWING purposes 1n view 
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Fundamental knowledge in the field of temperature and its measur¢ 
; : 
ment is exhaustively covered in this encyclopedia volume. The col 


ection of 12 papers Dy eminent engineers, metallurgists, physic Sts, 


ysicians and biologists, presents thorough-going decriptions of all 
technique, and profound theoretical treatment 
} 1 
' 


namics and physics which underlie the various tem 


inclusive, ranging from the closest 
zero to the temperature of the stars 
| 
r 


he body to measuring thx 


The scope of this volume is all 


pproach to absolute 
| from the production ind loss of heat in t 
Innumerable methods of precision py 
Low-temperature cancer therapy, 
Oling OF Massive concrete structures, temperature conditions in oil 
molten steel 


Hing 
11ins 


SSID] i 


fever, high-temperature arcs, 


ore subjects of comp interest 


make this an essential reference work for laboratories and libraries, 
ll as for all who are engaged in any phase of temperature work 
r) ( M R 
( ' 14 navges ce ateat P 
pag 
| Pp Februa 1941 $11.00 


Prepublication Price 9.00 
(/rde N uw and Save 2.00 <q 


Reinhold Publishing Corporation 


330 West 42nd Street 


BAUSCH & LOMB 
SPECIAL OPTICAL PARTS 





If your research requires specia mad to Bausch & Lomb higt 
optical parts for experimental in- standards of accuracy. Operating 
struments, the Bausch & Lomt ts own glass plant, Bausch & 
booklet “Lense -rism Mir- Lomb exercises complete contro 
rors,” wi furnish you with ir from raw material to finished 
valuable lata on a available produc 

types of ptica part Listed 

thereir are numerous ten of A ex y of the booklet w I be 
gia calcite and th sent e€ request Write t 

their foca engtt ime ns Bausch & Lomb Optical Co., 615 
tolerances and price \ are St. Paul St., Rochester. N. Y¥ 


BAUSCH & LOMB 
OPTICAL COMPANY 


New York, N. Y.- 
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More Than a Directory 


ONTAINING the answers to 99% of the in- 
eo which Instruments receives from sub- 
scribers, this Supplement may be likened to a set of 
phonograph records: it can only be “played”’ by a 
“pick-up.” The simple “pick-up,” which will place 
at your instant command a wealth of information, 
is merely your getting acquainted with this Supple- 
ment by READING THIS PAGE. 


The Index Section—‘Who makes what’’—is the 
most important. Anyone who wants to know where 
he can buy or secure information on a certain prod- 
uct will find the product properly indexed and 
cross-indexed, and under it the names of the manu- 
facturers and sole representatives. 


Indexing System. Products are indexed under the 
main word. In cases where a name is ambiguous, 
or where the item is known under two or more 
names, companies making such devices are listed 
under one heading and cross-references inserted 
under the other headings. 


Specific Terms. You never are in need of “a gage”’ 
but of some particular kind of gage. Therefore we 
do not list manufacturers under broad general des- 
ignations. For example, we do not list any names 
under the main heading “Meters” but we give the 
sources of supply for numerous classes and types 
of meters. Moreover, we do not list any names un- 
der “Meters, Liquid’’ alone, but we give under 
proper subheads the sources of supply for the class 
and type of liquid meter you may need. 


Trade Names. An effort has been made to remove 
all proprietary trade names from the Index Section. 


Correctness of Headings. As explained above, main 
headings and subheads are technically correct. A 
few are not scientifically correct: they are names 
in common usage, recognized for the convenience 
of the majority. 


Correctness of Listings. We have endeavored to list 
no firm names under specific headings unless the 
instruments made by such firms belong there by 
virtue of their design and construction. 

For example, instruments called “colorimeters” but which 
‘annot yield color specifications, belong under Color Com- 
parators, Color Matchers, ete. 


Also, an instrument called the “Integrating Ol 
“Totalizing * may be nothing but a counting type, 
belonging under the subhead “Counting.” 

This we have done in relatively few cases, for it 
amounts to censoring the data sent to us. As a rule, 
we had to take the company’s word that it could 
supply the product in question. We can’t send “‘de- 
tectives” to a thousand plants! 


Completeness. More than 1200 manufacturers 
were canvassed in the last four months. Those that 
did not answer our first letter after one month re- 
ceived a second one. Again, a third letter was sent 
to nonresponders at the end of the second month. 
In the last few weeks we even sent representatives 


CONTENTS 

1. Index to Instruments and Apparatus. In this section, prod- 
ucts are listed alphabetically. Under each heading appear 
the names of the manufacturers of this equipment (and of 
the sole representatives of such manufacturers). Pages 2-65. 

2. List of the Laboratory Supply Houses. Under the heading 
“Apparatus, Laboratory,” on page 5, are listed companies 
specializing in laboratory supplies, equipment, instruments 
and apparatus. 

3. Directory of Manufacturers and sole representatives, with 
complete addresses and brief descriptions. Pages 66-75, 


to call on manufacturers. Therefore, the omission 
of any manufacturer’s name under any heading is 
due to the negligence of someone in his own organ- 
ization. 

Every effort has been made to restrict the names in the 
Index Section to (1) the actual manufacturers and (2) the 
sole authorized sales agencies. On the other hand, wher 
ever you desire to order at one time a variety of equipment, 
made by different firms, you may find it most convenient to 
get in touch with a recognized, competent, “laboratory sup 
ply house.” These houses are listed under “Apparatus, Lab 


oratory,” on page 3. 


Instruments’ Further Service. This Index contains the a1 
swers to only 99° of your inquiries. If you cannot find the 
product or the name you want, communicate with the 
Information Section, Instruments Publishing Co., 1117 
Wolfendale St., Pittsburgh, and every effort will be mad 
to furnish the information promptly. 

Suggestions. We shall appreciate suggestions regarding 
1. Headings not at present found in this Index which 

should be there, 

2. Firms listed erroneously, and 
}. Other inaccuracies which may have crept in despite all 
precautions. 
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ONLY 


RIEHLE 


UNIVERSAL HYDRAULIC 
offers you ALL these desirable features 

























PENDULUM INDICATOR unexcelled for 
accuracy, simplicity and ruggedness. 

ORIGINAL ACCURACY maintained 
throughout service life of machine. No 


springs. 





5 SCALE RANGI > on pendulum indica- 


lor---at no extra cost. 








345 INCH (28 teet) INDICATING 
SCALE 





CONSTI ANT SPEED regardless of load or 


j 
temperature of orl. 


ONLY 1 HANDWHEEL. Single turn 
changes from highest speed forward to high- 


est speed reverse. 


tee 


T 
hese new Riehle Universal 


Hydraulic Testing Machines embody the most 
advanced hydraulic measuring and loading 
system. Ideal for both production or routine 
tests as well as the finest research work. Get 
the FACTS—send in the coupon below! 


RIEHLE TESTING MACHINE DIV. 
American Machine and Meta/s Inc. 
East Moline Ilinois 





FILL IN... MAIL TODAY: 


RIEHLE TESTING MACHINE DIV\ 
102 Riehle St 
East Moline, II 
1.5 Send me latest FACTS on Richle Universal Hydraulic 
YH Also literature on: Riehle Impact Tester 1), Riehle 
Brinell Machine O 


City State 


2 Mention THE 1941 INSTRUMENTS INDEX when u riting 





MONG discriminating engineers, two facts about meters are 


rapidly becoming universally recognized. First ...DeJur-Amsco, 
comparative newcomer—but an oldtimer in the field of precision 
instruments—designs meters to standards of unquestioned depend- 


ability. Second . . . DeJur quality meters cost considerably less. 


No fly-by-night is DeJur dependability. It's lasting, because it's 
been doubly proven! First, through years of painstaking laboratory- 
simulated field conditions. And second, by the experience gained 
through two and a half decades of radio component precision pro- 
duction. Rarely will any meter be called upon to meet in actual 
service the endurance tests the accuracy tests that DeJur 


engineers apply. 


If dependability is your first consideration in meters, specify DeJur 
and be sure. Complete stocks on hand and prompt delivery is your 
assurance of satisfactory service. Today, when you specify DeJur, 
you get dependability that's tops in meters, at lower meter prices. 


This is an extra dividend DeJur-Amsco customers enjoy. 


Write for complete information. 


DieJurfimsco (orporation 








(TOBE SURE BUY’ 


SHELTON, CONNECTICUT ( 
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RCA Measuring 
Equipment 


for industrial applications 





CATHODE RAY OSCILLOGRAPHS 


A complete line for widespread industrial and 
laboratory applications, from light-weight units 
with 2” tubes to laboratory instruments with 9” 
tube and high sensitivity amplifiers substantially 


flat from 30 to 10 million cycles. 


TYPE 315-A ELECTRONIC SWITCH 


Automatically switches electronically between 
two signals, to give a portion of one trace alter- 
nating rapidly with a portion of the other—two 
visually continuous curves easily compared for 


wave-form, shape, phase, etc. 


ULTRA-SENSITIVE D.C. METER 


Measures minute galvanic currents (to .02 
microamperes) encountered in secondary emis- 
sion phenomena, electrolysis and hydrolysis, etc. 
Extremely stable. Feedback circuit makes over- 


load burnouts virtually impossible. 


INDUSTRIAL PRESSURE-MEASURING EQUIPMENT 
Type 307-A Pressure-Cony ersion Unit... Type 
319-A Pre-Amplifier ... No. 9786 Sy nchronizer 

No. 9765 Vibration Pick-Up Unit. For 


gasoline and diesel engineering test purposes. 


RADIO BROADCAST MEASURING EQUIPMENT 


312-A Noise Meter... 318-A Direction Finder 
.. . Direct-Reading Field Intensity Meters, Beat 
Frequency Audio Oscillators . . . Distortion 
Meters . . . Frequency Monitors . . . Power 
Supply Units for all vacuum-tube operated de- 


Vices. 


Write for Complete Data and Literature 


WU 2 ey, 4 a 
RCA Manufacturing Co., Inc., Camden, N. J. 
A Service of the Radio Corporation of Amersa 
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ABRASION AMPLIFIERS 


ABRASION MACHINES 
See Testers, Abrasi 

ABSOLUTE PRESSURE 
INDICATORS (See 
Gages, Absolute Pres 
sure 

ABSORPTIOMETERS 

Brabender Corp 


, AIRCRAFT POWER 
ACCELEROMETERS PLANT INSTRUMENTS 
: , B 
Brush Development Cx 32 7 ( 
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Thwing-Albert Inst. Cx 
ACIDIMETERS 
Eimer 


Rieker Ir ( 
Thwing-Albert Inst. Co 
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& Amend S. Gauge 
H Jr Weston Elec. Inst Corp 
lier ( Lewis Engg. Co 
Rieker I ‘ Roller-Smith Co 
Rubicon Co Westinghouse } _&M 
X , AIR DISTANCE, Indicators 


Tagliabue Mfg Co 
Thwing-Albert Inst. Co 


& Recorders 
r Watch ¢ 


Uehling instrument Co AIR FLOW METERS (See 
ACOUSTIMETERS See Flowmeters, Air 
Sound Level Meters AIR METERS (See Gas 
AEROGRAPHS Meters, Positive) 
ess, In AIRSPEED INDICATORS 
AEROMETERS (See also Aircraft) 
Friez & Sons American Askania ¢ 
AIR ANALYSIS) APPA. Fuess, Jn 
RATUS (See Gas Ana- Illinois Testing Labs 
lyzers, Air) Jaeger Watch Co 
AIRCRAFT NAVIGATION- Kolisman Inst. C 
AL INSTRUMENTS Pioneer Instrument ¢ 
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AMMETERS 


—and instruments for all 





All the types, sizes, ranges and oper- 
ating specifications for laboratory, 
switchboard and maintenance require- 


ments . . . including the AC Clamp- 
Ammeter which permits quick current 
measurements without disturbing cir- 
cuits under test. Bulletins available. 
Weston Electrical Instrument Cor- 
poration, 591 Frelinghuysen Avenue, 
Newark, New Jersey. 


ES TON 


Ustrumen§ls 





INDEX Section 


ALARMS, Inflammable Gas ALTITUDE BAROMETERS 
Bristol Co (See Barometers, Alti- 
Davis I rgency I I tude) 

Engineering Labs., In AMMETERS, Contact-mak- 

1son-W i Ltd ing 

Leeds & Northrup Co Esterline-Angus Cc 

Mine Safety Appliances General Electric Co 

Viking I iments, In Hickok Electrical Inst. 

Wheeico Instruments Co Reliance Instrument Co 
4ALARMS, Liquid Level Roller-Smith Co. 

Autocall ¢ Weston Electrical Inst. 

A tic Control ¢ AMMETERS, Indicating 

Bailey Meter Co. turton- Rogers Co 

Bin-D ‘ Cambridge Inst. Co 

Roston A Gage ¢ Columbia Elec. Mfg 

Brown Inst. Co. De Jur-Amsco Corp 

Cutler-Hammer, Ir Engelhard, Chas. 

Inferno ¢ Ferranti Electric, Inc. 

Lumenite Electric ¢ General Elec. Co 

Mason-Neilan Regulator Hickok Elec. Inst. Co. 

McAlear Mfg King-Seeley Corp 

McDor & Miller Lundquist Tool & Mfg 

Mercoid Cor Niagara Electrical Inst 

Minneapolis- Honeywell Norton Electrical Inst 

Morey & Jones, Ltd Precision Apparatus Corp 

Reliance Gauge Column Radio City Products Co 

Republic Flow Meters Co Rawson Elec. Inst. Co. 


Tagliabue Mfg. Co. 
Taylor Instrument Cos 
United Cinephone Corp 


Reliance Instrument Co 
Rochester Mfg. Co 
Roller-Smith Co. 








Wheeico Instruments Co Sensitive Research Inst 
Wright-Austin C Simpson Electric Co 
Yarnall-Warning C Therm-Electric Meters 
ALARMS, SMOKE (See Triplett Electrical Inst. 
Smoke Density Indica- Welch Mfg. Co 
tors) Westinghouse Elec. & Mfg 
ALIDADES (See Surveying Weston Elec. Inst. Corp 
Instruments) Wheeico Inst. Co 
ALKALIMETERS Winslow Co. 
Ace Glass In AMMETERS, Microamme- 
Central Scientific Co ters 
Eimer & Amend Burton-Rogers Co 
Fisher Scientific ¢ Cambridge Inst. Co 
Ger Cc. ( Clough-Brengle ¢ 
Hel De Jur-Amsco Corp 
K ( Engelhard, Chas 
Rubicon Co General Elec. C 
Ruehfel ¢ Hickok Elec. Inst. Co. 
Specialty Glass ¢ Pfaltz & Bauer, In 


Radio City Products ( 


Tagliabue Mfg. Co ) 
RCA Manufacturing Co. 


ALTIMETERS (See Barom- 


eters, Altitude Rawson Elec. Inst. Co. 
ALTIMETER TESTERS Roller-Smith Co 
Amthor Test. Inst. Co Sensitive Research Jr 
Fuess, Inc Ss n } ( 
Kenyon In I Cc s ! Instrumer 
Piones In mer Co Con 








ee 4 


Hickok Astatic portable instruments suitable for 
laboratory use have an accuracy otf .2 of 1 

ind are not influenced by external magnetic 
fields. Suitable for use on alternating or direct 


Hickok complete line of portables 
styles, and ammeters, 


current. The 
includes two different case 


voltmeters, milliammeters, wattmeters, micro- 
ammeters and millivolemeters in all ranges 
Special portable instruments built for special 
needs 

Complete catalog on request 


HICKOK 


ELECTRICAL INSTRUMENT COMPANY 


10514 DUPONT AVE., CLEVELAND, OHIO 





For addresses, seé pages 66 76 


AMMETERS, Surge-( 
Gen 1 Ele ( 
Rolier-Smith Co. 

AMMETERS, Thermioni 
Victor J. Andrew 
General Radio Co. 

AMMETERS, Thermo 


, El c. “j 
AMMETERS, Microamme- Freee ee 
ters ntinued General Elec. (C¢ 
Tagliabue Mfg. Co. Hickok Elec. Inst. € 
Triplett Electrical Inst Rawson Elec. Inst. ( 
Triumph Mfg. Cé Roller-Smith Co. 
Westinghouse Elec. & Mfg Sensitive Research ] 
Weston Elec. Inst. Corp Therm-Electric Meters 
Wheeico Inst. Co Triplett Electrical tr 
Winslow Co. Westinghouse Elec. & \ 
AMMETERS, Milliammeters Weston Elec. Inst. Cx 
Bristol Co. AMMETERS, Zero-Resi 
Burton- Rogers Co ance 
Cambridge Inst. C Hickok Elec. Inst. ( 
Clough-Brengle Co Sensitive Research Ir 
De Jur-Amsco Corp AMMONIA ANALYZER 
Engelhard, Chas. (See Gas Analyze 
Esterline-Angus Co Ammonia) 
General Elec. Co 
ik tn. ton. oo, “SRR eee 
Lundquist Tool & Mfg Arca Regulators, Ir 
Norton Electrical Inst Rail res : 


Bailey Meter Co. 
Cash Co 

Everson Mfg. Co. 
Fischer & Porter 


Precision Apparatus Corp 
Radio City Products (« 
Rawson Elec. Inst. Co. 
RCA Manufacturing Co. 


. Frick C 

Roller-Smith Co. Abi “nell 
Sensitive Research Inst Marsh Corp ss 2p 
nae a mor Fad McAlear Mfg. Co 
ga tees pad * la Mercoid Corp 
Tagliabue Mfg. Co. Philadelphia Thermo. ( 
Triplett Electrical Inst. Refrigerating Spec. ( 
Welch Mfg. Co - Tagliabue Mfg. Co. 
Westinghouse Elec. & Mfg Taylor Inst. Cos 
Weston Elec. Inst. Corp. Wallace & Tiernan Proc 
ae cal gga AMPEREHOUR METERS 

wages . : Economy Electric Devices 

AMMETERS, Recording Lande & Ger, tas 

Autor all Co Sangamo Electric (« 
Bristol Co. Westinghouse Elec. & Mfg 


Cambridge Inst. ¢ 
Engelhard, Chas 

Esterline-Angus ¢ 

General E 


e ( 
& Northrup Co 


AMPLIFIERS, A-c 
Electronic Design ¢ 
Electronic Lab 
General Radio Co. 


Leeds eiland Research Cort 
Roller-Smith Co cog aoa . 
Tagliabue Mfg. Co Luxtrol Co., Ine. 
Westinghouse Elec.&Mfg MeFarlin C 
AMMETERS. Split Core Raytheon Mfg. Co 
Columbia Elec. Mfg RCA Manufacturing Co 
General Elec. ¢ Thordarson Elec. Co 
HD } Co Triumph Mfg. Co 
Nortor } I United Cinephone (¢ 


Roller-Smith Co 

Rubicon Co 

Western Electro-Mech 
Weston Elec. Inst. Corp 


United Transformer 
AMPLIFIERS, Audio Fre 
quency (See Audio-Fre 

quency Equipment 


-KOLLSMAN 


PRECISION AIRCRAFT INSTRUMENTS 





ACCELEROMETERS 
AIR SPEED INDICATORS 
ALTIMETERS 
CLIMB INDICATORS 
COMPASSES 
DIRECTION INDICATORS 
ELECTRIC TACHOMETERS 
FUEL QUANTITY GAGES 
FUEL PRESSURE GAGES 
ICE WARNING INDICATORS 
MANIFOLD PRESSURE GAGES 
OIL PRESSURE GAGES 
PITOT-STATIC TUBES 
PRESSURE WARNING UNITS 
SENSITIVE ALTIMETERS 
STATION BAROMETERS 
SUCTION GAGES 
TACHOMETERS 
TELEGON REMOTE INDICATORS 
THERMOMETERS 
VERTICAL SPEED INDICATORS 








KOLLSMAN INSTRUMENT DIVISION 
of SQUARE J) COMPANY 


80-08 FORTY-FIFTH AVENUE, ELMHURST, N.Y. 





AMPLIFIERS to AUDIO-FREQUENCY EQUIPMENT 














e-C LIFIERS, Commercia! ANALYZERS, Sound APPARATUS, Laboratory APPARATUS, Laboratory APPARATUS. Laboratory, ASTRONOMICAL INSTRL 
rctronic Design Cort Clough-Brengle ( econ’ Cor Glass (Cont'd MENTS 
"7 i “eR Mrvin ¢ \ r Equipment ¢ Rascher & B Perkin-Etmer Cor 
lioni e “se mee Co ~narocenre een Peed Fass t Co In Walker & (¢ G T Refinery Supply Pr age st ; 
7 k. Int —_ penaite Corp Fen ro. a I oo “¢ eae R weg ‘D Lead sp _ 
. I . Be erris Inst. Corp Western Machinery ¢ Sargent & ( Ca Ze In 
ed Cinephone | Tones-Orma ( Fisher Scientific C Wheaton 4 r. Sree ere an ATTENUATORS | 
¢ Transformer Cory Televiso ( Fredericks, George E. Wilkens-Anderson ( Specialty Glass é Clarostat Mig. Co 
- U 3 United Cinephone ¢ Freed, J. Melvin Will Corporation Tagliabue Mfg. Co Daven Co 
st. ¢ lad 74 Westinghouse Elec. & Mf Frober-Faybor Co Williams Apparatus (¢ Thomas Co., Arthur H General Radio Co 
I Medical Lat ae > sea igh : 1 Se 4 Williams, Brown & Ear Welch Mfg. ¢ Hickok Electrical Inst 
h x, nic . sign Cory a rata aaa Hot-wire pierce Reine Pos . Wood Lab. Apparatus Wilkens-Anderson ¢ international Resistance 
ters ron sat ¢ General ae Yonkers Lab. Supply ¢ AREA METERS (See Flow Measurements Cor 
1 In General Elec. ¢ ee Mechani- Geniar oe, ~ APPARATUS, Laboratory Meters, Area) Ohmite Mfg. Co 
&) General Radio Co. gti. tak te Gisore Trae Ca: Fused Quartz ARTIFICIAL HORIZON Remler | 
t. Corp nes-Orme C Dietzgen Co G-M Labs Thermal Syndicate Ltd (See also Aircraft Rowe Radio R rch La 
- Resist. ixtrol ¢ In Friez & Sons Goetze Niemer ( APPARATUS, Laboratory Eastern Science (¢ Shalicross Mfg. Co 
Mel n ¢ Fuess, Inc Gotham Scientif Ce Glass ARTILLERY (See Ord- AUDIO-FREQUENCY 
t. C Raytheon Mfg. Co Geophysical Inst. Co Greene Bros.. Inc Ace Glass Ir nance) EQUIPMENT 
| In \MPLIFIERS, Radio Fre- G. M. Mfg. Co. _ Greiner, Inc., I American Inst. Co ASPHALT PENETRATION Ballantine Labs 
ZER quency Green, Henry J Griner Co., A. J Boekel & ¢ NEEDLES (See Nee- Boonton Radio ¢ 
lyzer irew, Victor J Kenyon Instrument Co Hausser & Son Central Scientif ( dies, Asphalt Penetra- Clough-Brengle ¢ 
Ferris Inst. Corp. Keuffel & Esser Co Heil Chemical & Mfg Chicago Apparatus | __ tion) Electro-Medical Lab 
OL Geophysical Inst. Co Mine Safety App. Co Hoke, Inc Clay Adams ¢ ) ASPHALT TESTING AP Electronic Design ¢ 
nes-Orme Co Mico Instrument Co Howe & French In Corning Glass Work PARATUS (See Test- General Radio Co 
Inc MeFarlin ¢ Rieker Inst. Co Hun it Mfg. ¢ Eimer & Amend ers, Asphalt) Geophysical Inst. Co 
Measurements Cort Spence Engineering Co Industrial-Scientitic S Fischer & Porter ASTRONOMICAL Hickok Elec. Inst. Co 
Raytheon Mfg. Co. Taylor Inst Cos. International Bus. Mac! Fish-Schurman Co INSTRUMENTS Fones-Orme ¢ 
RCA Manufacturing Co White Co., Inc Kansas City Lab. S Fisher Scientific ¢ American Askania Cory Lipman Engg. ¢ 
Remler Co., Ltd Willson Products, In Kauffman-Lattimer ¢ General Biologica Am. Telescope Lat Luxtro! Co., In 
I ph Mfg. Co ANGULAR MOMENTUM Koch & Co —— Rast iment ¢ cask & Sons - _— ae . 
. DEMONSTRATOR Laboratory Const. (< Aimble Glass (C¢ vastern Science Cx aytheon g. Co 
" pia ag Pe or Eastern Science Co Laboratory Materials ( Macalaster Bicknell ¢ Fecker, J. W RCA Manufacturing Co 
& Controlling ‘ Mico Instrument Co Laboratory Specialties Machlett & 8 n Gaertner Scientific Corp Remler ¢ Ltd 
sy ed Research Labs APPARATUS, Laboratory LaPine & Co Mier chemical Service Kern ¢ Feleviso ( 
10. { Car ridge Instrument Aloe Co., A. S Levitt Ferguson ( Pfa tz & Bauer, In Lenox Inst. C¢ rt rdarson Ele ( 
>. Co Coleman Electric Co American Elec. Sales Co. Macalaster Bicknell ¢ Philadelphia Thert ‘ Mico Instrument | Triumph Mfg. | 
50. Dietert Co., Harry W. American Indicator Paper Machlett & Son Cont Cont Cor nt 
Fisher Scientific Co American Inst. Co. Mahady ¢ 
Prods Friez & Sons American Meter Co. Maris Co., John M 
‘TERS Industrial Instruments Atlas Electric Devices McKesson- Doster 
evices Leeds & Northrup Co. taird reper Northington o ss ™ 
c. Machlett & Son, E Bausch Lomb Opt. Meyer, Max 
éo Mise taicty Appliances «Becker Joseph Miccochemical Servic R. MB. Miniature Ball Bearings 
& Mfg National Technical Labs Berge, J. & H Mine & Smelter Sup. ¢ c 
Rubicon Co Sest Scientific Glass Nashville Surgical Supply 
Corp Sargent & Co., E. H siological Supply Co National Scientific Cor ~ 
Scientific Glass Apr Roekel & Co N. J. Laboratory Supy 
Tagliabue Mfg. Co., C. J Boonton Radio Corp N. Y. La itory Sup 
Corp United Cinephone Cory Brabender Corp. New York Scien. Sur 
ANALYZERS, Gas Compo- Braun Corp Pacific Biological Labs ; 
sition, Recording & In- Braun-Knecht-Heimann Palo-Myers, Ir 
dicating Buehler, Adolph I Parr Instrument Co. 
(See Gas Analyzers) tuffalo Apparatus Corp Phipps & Bird, Inc ° 
| Co ANALYZERS, Ignition Sys- Burrell Tech. Supply Co Precision Scientific C 
tem Calkins Co tascher & Bet id 


Hickok Electrical Inst. ‘allahan & Co . ‘ tha 

a Hy ~ Ecetrical Produc an es itt oe Sg eae ye lig ® DOWN TO .059” 
nt elps Cory ‘ambosco Scientific oles ns 

ral Laake, Paetye Corn. Camboseo Scientifle Co. Ricker Inst. Co, 9 @0 @” OUTSIDE DIAMETER 











-Fre ANALYZERS, Industrial Central Scientifie C tochester La Supply 
t) _ Power Chemical Rubber Co Roemer Drug ¢ 

Elec. Facilities, Inc. Chicago Apparatus (¢ Ruehfel ¢ George 

Weston Elec. Inst. Corp Chicago Surgical Rupp & Bow n 
ee + na arene ee ae These unique small bearings are ideal for all kinds of in 

Ort ann ia ri Company ° 

Burton Rog Clay-Adams Co Schettle’s Frog Farm struments, precision tools, motors, indicators, oscillators, 
At llr sige Diag oe ee cates ee timing and weighing devices, and any number of other 
Hickok Elec. Inst. Co Curtin & Scientifie Suppli mechanisms having small moving parts. 

Jackson Electrical Inst Daigger Sodemann Heat & Fower 

Precision Apparatus Cory Daven Sound Apparatus ¢ ros : : > : ee 

ind Apt : ashton : : late 

coke fice’ brome on tee ie tame tee Ge, Write for bulletin 3 containing comy lete in 
Raytheon. Mfg. Co Denver Co Standard Glass Apt formation on dimensions, load capacities, fittings, 

RCA Manufacturing Co Doerr Glass Co Standard Scien. Supply le : | he interesting detail 

Simpson Elec. ¢ Eastern Scientific Co Steele, Erick F tolerances, and other interesting details. 

Supreme Instruments Eberbach & Sons Stoelting ¢ Cc. 

Triplett Elec. Inst. Co Eimer & Amend Tagliabue Mfg. Co L A N D | S & G sf R | N & 
Triumph Mfg. ¢ Elec. Facilities Inc. Teschner-Quinn Cory ' ' 
United Cinenhone Corp Electro-Medical Lab Thomas Co., Arthur H . 

Webber Co., Earl Empire Lab. Supply ivtaerciin’ Aaneatae: 104 Fifth Avenue, New York 

Weston Elec. Inst. Corp Cont'd Cont'd 








for testing up to 2500°F. 





fash for wew e Big Chamber 
Burrell Bulletins 4” w—7" d—3!/y” h. 


describing bath Some Suggested Uses 
Bax and Lube Lypes Technical Research Alumina I gnitions 





Heat Treating Chemical Fusions | 
of Laboratory Cement Sintering Insulation Proving 
Glaze Testing Tool Hardening 





H. 7. Furnaces Ceramic Firing College Work | 
a U R R i [ L TECHNICAL SUPPLY COMPANY | 
1936-42 Fifth Avenue Pittsburgh, Pa. UU. 


For addresses, see pages 66-76 
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AL DIO-FREQUENCY EQUIPMENT to 











BARKOMETERS 


AUDIO.FREQUENCY 

















BALANCES, Analytical 
Contir 


BALANCES, Precision, for 








BALANCES, Volumet 





EQUIPMENT 1 Weights & Measures Flask ; 
United Cinephone Thomas Co., Arthur H Ainsw “ & Sons sae oF comin 

| ( ‘| United Tra r a > Akatos I Seederer-K oh] bus« 
BA AN S Vict J. nt 2, ee oe Becker Inc., Christian Torsion Balance C 
Sound Eng. ¢ Voland & Sons, Inc ntr =. ientific a a ta "ooo 

United Transformer BALANCES, Assay act Weight Sca cet ec 

Westinghouse Ele & Mfy Ainsworth & Sor Heus Inst I Central Scientifi 

AUDIO-F REQUENCY os. Becker Inc.. Christian W. & L. E.G Chicago Appara 

W371 CILLATORS (See Os- ntra entific ( Howe Scale ( Eimer & Amend 
cillators, Audio - Fre- ( Br . ( 2 il Sag 3 + I 

quenc Sanat ‘Weight Scale. N ratk ee W ~* me pees . 

oe AUTO-COLLIMATORS Heusser Ir Pfaltz & Bauer, It Seederer-Kohlbusch 

0 Precision American Inst. Co. Keller Mfg Co pce elegy Co. ‘ ives y ed 20 

» Fecker J. ¥ ee a Torsion Balance Co BALANCING MACHINES 
K rgen Optical ( Torsion Balance Co. Troemn Henry Dynamic 
AUTOMATIC (See _ Con- ner, Henry Vol and ‘ Sons, Inc ~ ix Engs ( 

H H trollers or Regulators) Voiland & Sons, Inc. Welch Mfg. ¢ sear Mfg. 
Analytical Grain AUTOMOTIVE SERVICE BALANCES, Automatic BALANCES, pee Electrocon Cor 
Assay Laboratory B on dalerng jh hg Inst BB cyt Co aor ane = b> ola General Elec. ¢ 

: : Sacha ndus. Ins -Smith Co. tisholt Machine ¢ 
e Be Ce BALANCES, Bullion > ae 
Air Dash Pot Magnetically Damp d Ri gers ( Becker Inc., Christian Exact Weight Seale Globe ; 1 & ¥ 
Bullion Metabolism Ca Inst. ( Exact Weight Seale ‘ - + cn Alfred 
> » - Clough-Brengle C Seederer-Kol Inc Bae ee : Ate Aired a 
"Chainomatic" Micro Eneethard, Chas. Torsion Balance “Co Seederer-Kohl si In BALANCING MACHINES 
. . ° Hays Corp Troemner, He a Balance Co , Static soe 
Dairy Projection Hickok Elec. Inst. Co Voland & Sean, Inc r r, Henr \jax Er gg. < 
. . : Hy-Ef Electrical Prods BALANCES, Gas Density Voland & a Inc. ler 
Diamond Specific Gravity I nt Specialties ( Central Scientific Co tus ¢ 
“ Nic w & ( Refinery Supply Co BALANCES, po c 
Drug Surface Tension Pot Cc BALANCES. Hydrostatic . Gremy ; 
° Rieker Inst. Ce Central Scient Cc - -pacgage a 
Gold Textile, etc, R Gi Division Chicago Apparatus Co Beeker Inc., Christian 
Weston Elec. Inst. Corp Seederer-Kohlbusch, Inc iis kley, G. S 
AZIMUTHINSTRUMENTS BALANCES, Jewelers aimee a 
7 & Co Becker Inc., Christian - ; 
F cker, J. W Torsion Balance Co BALLISTIC INSTRU- 
= N a Sane. Crp — MENTS, Crime 
( Voland & Sons, Inc. ‘ S Micr 
& BALANCES, Joly’s & Ba Ir Saeeren eee i 0 
cont Matens . CX scopes, isti m 
Lik ~ang "oe Co Seederer-Kohlbusct Ir parison) 
os . , Torsion Ssinnee Co BALLISTIC INSTRU- 
BALANCES, Magnetic Troemner, Hi MENTS, Electrical 
. Becker Inc., Christian BALANCES, Sartess Ten- Cambridge Inst. ¢ 
¥ BALANCES (See also ob- Seederer-Kohlbusch, Inc sion General Elec. Co 
+ ject of measurement and Torsion Balance Co Becker Inc : Christian Leeds & Northrup Cx 
[') ANCE 0) control) BALANCES, Magnetic Central en ( Pr n The & | 
wind BALANCES, Analytical (Geophysical) Roller. Smith oa Rawson Electrical Inst 
- Ainsworth & Sons American Askania Cort Seederer-Kohlbu Ir Rubicon €o. 
. Akatos, Inc Geophysical Inst. Co. Torsion Balance Co Sensitive Research Jr 
Sales Offices: Becker Inc., Christian BALANCES, Micro BALANCES, Torsion BALLISTIC INSTRU- 
: Central Scientific Co Ainsworth & Sons G ot ny Ordnance 
. Chicago Apparatus Co Akatos, Inc, me! lia ¢ Bausch & Li re Opt. 
92 oe Street, New York City Exa t Seale C Becker Inc.. Christian BALANCES, Triple Beam Can ~g eg 
228 Nor lle St hi Fist > Co Central Scientific Co Siesceeth & Senn, tp >ree her. & I 
8 orth La Salle Street, C cago Heusser Instrument Heusser Jnstrumen Dietert Co., Harry W BARKOMETERS. : 
1400 Sixteenth Street, San Francisco Keller Mfg. Co. Microchemical Service Exact Weight Scale Co. Central Scient Ce 
; N chemical Service Pfaltz & Bauer, Inc Fisher Scientific Co. Eimer & hams 
Factory: 147-153 Eighth St. Jersey City, N. J. Thomas Co., Arthur H. Seederer-Kohlbusch, In Fleischhauer & Sor 
Se Torsion Balance Co emner, Henry G. M. Mfe Co., It 
s Voland & Sons, Inc Welch Scientific Co. Cont'd 








ANNOUNCING FOR 1941 





the creation of a new unit 


GREINER OPTICAL INDUSTRIES 


A Division of GLASS INDUS 


STRIES COMPANIES, a 


complete manufacturing unit for producing optical parts, 


a variety of lenses and prisms, and eventually, complete 


optcal equipment. 


Our progress will be slow but definite, in order that we 


can benefit the Industries we are serving. 


GLASS ENGRAVING COMPANY 


GLASS 
the 


A division of 


tinue to serve Laboratory and 


has done in the past years. 


INDUSTRIES COMPANIES 


Instrument 


will con- 


Industries as it 


LEOPOLD E. GREINER 


REFRIGERATION 
INDUSTRY £ 


the 


HYDRO 


CB 
a La cpa 





N, 


will continue his Practical Consultant Service on matters per 
vormiGer» BY 
taining to Engraving and Etching of “PYREX”’ resistance glass. 
flint glass and other glass now in use in the Industries. CLIFFORD MANUFACTURING co. 
64 £ FIRST STREET, BOSTC 
BOSTON CHICAGO DETROIT LOS ANGELES 
UCERS F 8 ae. Se SIVE 


TURERS 


\GINEERING SERVICE | 


GLASS ENGRAVING PRODUCTION 





|| COMPLETE ENG 
GLASS ENGRAVING COMPANY, 3604 Park Ave., N.Y.C. 





see pages 66-76 


6 For addresses, 





SHINES 





r d-c or a-c resistance measureme nts, or for a-c me isurements 
inductance, capacitance and phase angle, we are prepared to 
ish precision instruments of proved accuracy and reliability. 
Because we carry in stock a large number of parts and assem 


s, we are often able to supply special instruments to meet 


TELEMETERS . 


MEASURING INSTRUMENTS 


WHEATSTONE - KELVIN 
FOR RESEARCH AND TESTING 


AUTOMATIC CONTROLS 


BARKOMETERS to BRIDGES 


SCHERING - HOOPES 


yroblems In many cases at a cost not great l X¢ ( 


that for our regularly listed apparatus. 


LEEDS & NORTHRUP CO. 
4984 STENTON AVENUE, PHILADELPHIA 
HEAT-TREATING FURNACES 





BARKOMETERS BATTERY ELIMINATORS BINOCULARS 





Automat ctric 
‘ nstrument Electro Pr sons Le abs Ba f . 
i B In “4 Co.. Ine Standard Electric Time Co oO ey : rae ma. UPTON 
Moeller Instrument Co BATTERY TESTERS (See Kern ¢ 
Precision Therm. & Inst Testers, Battery) lA Ir 
R hf { BEAM COMPASSES (See Testrite Instrument ( 
rate 3 ( Drawing Instruments Wassencitwient % 
Tagliabue Mfo. Co. BEARING CIRCLES V iene k Optical Cc 
Taylor Inst. Cos Alpha Instr -- ent ¢ Ze n Carl 
. norgen Optical ¢ BINOCULARS. Polarizing, 
ata gg BEARING TESTERS (See Variable Density. ete. 
See Barometers Re- y. 
bb din ) : Testers, Bearing) An - elescope L ab 
eeaTEnt. Aitited BEATING TESTERS (See 
ag ste ee ee Testers, Beating) BIOLOGICAL ‘SPECIMENS 
van Askania BELLOWS. METALLIC Central Scientific 
Paulin Sy Clifford Mfg. Co Chicago Apparatus | 
Friez ov ilton Sylphon ¢ General B ul Su 
akan teen BENCHES, Optical BLAST METER (See Flow 
ee aad cary iy American Askania Cory Meters, Blast) 
SS ead haa Weacaen a Baird Associates BOILER METERS 
Koll man Inst. Co ne =» Sem American Meter Co 
naga Ae ; sryden C Bailey Meter Co. 
a — “a - Cambridge Inst. C Brown Inst. Co 
Centr al Scientif { Ess Inst. Co 
LS onl ov a Chicag tus ¢ Foxboro Co 
: Frober- Sooner Co. Q ; 
sear gig ek ne Aneroid Fuess, In cel 
Paulin oon gr Gaertner Scientific Corp R Flow Meter 
c ntral scier Co Geophysical Inst. Co. Taaliabue Mfg. Co 
Ree & Stemwedel E. Leitz, In 
Friez 6. Sous Mico Instrument ( yee ing ( 
he ey Carl Ze Hoffman ( s. O 
Kenyon It tai Wea BEVEL PROTRACTORS BOMBS. High pressure for 
+ 1 coal sf ae c (See Drawing Instru testing bottom hole 
ieareige a alae = és ments) samples, Oil & Gas 
SRlanniAa’ tnuk Gs. BINNACLES (See Nauti- Ruska & ( In 
Tayl i Cr cal Instruments) BOMBS. Hydrogenatior 
aang ce BINOCULARS Parr Instrument ( 
1 ea Alt Instrument ¢ BOMBS. Lean Oil 
. poping Am. Tele J D oO Fitting ( 


BAROMETERS, Mercurial 
" Ir ment ¢ 


vefender Automatic Reg 

Eimer & Amend 
Scientific Co 

Fries & Sons 

} Inc 

G Y Henry J 

Kessler Co. 

Moeller instrument Co. 





Pioneer Inctr nt On 

Precision Thermometer & 
Inst. 

Sarg & Co 

Scier Inst. ¢ 

~ ty Gla ‘ 


Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
Uehling Instrument Co 





We Ic} Mfg ‘ 

BAROMETERS, Recording 
4A in Askania Cory 
\ Pa n System 
Bristol Co 


Brown Inst. Co. 
Foxboro - 


ere BAILEY 
“uc. BOILER METER 


Kenyon Instrument Co 
Keuffel & Esser C @ This dependable and accurate guide to 
Taylor Inst. Cos maximum combustion economy is easily under 
Vehling Instrument Co. stood and followed by operators. It indicates 
BAROMETRIC PRES- records and integrates Steam Flcw from the 
Rg Pg mow hnciga boiler, records Air Flow supplied for combus 
Bristol Co tion, and records Flue Gas Temperature 
Brown Inst. Co. Best combustion efficiency is secured by 
( Asheroft-Han keeping Steam Flow and Air Flow pens together 
Fev & Stemwedel so that the records coincide one upon the other 
Foxboro Co The record of flue gas temperature when com 
Friez & Sons pared with that of Steam Flow shows the condi 
_ tg a tion of baffles and tubes, and indicates heat 
K uffel & jo smige * absorption efficiency. , 
Kolisman Inst. Co. The Bailey Steam Flow-Air Flow Boiler Meter 
Pioneer Ins nent Co reduces fuel costs, lessens maintenance and 
Precision Therm. & Ins outage, lowers standby costs and adds capacity 
Tagliabue Mfg Co. It is suitable for boiler plants operating units 
Taylor Inst Cos of 100 h.p. or more fired with stokers, pulverized 
oe Instrument Co. coal, gas, oil or other fuels 
ren-Knight Co In order to obtain the maximum benefit from 
BA ROMETRIC PRES.- the Bailey Boiler Meter, it should be made an 
SURE RECORDERS integral part of a Bailey Combustion Control 
me Re- System so that combustion losses are autc 
BATTERIES, py matically corrected for even as they tend to 
wee matters SO “PP or f ther detail fer to Sweet's Engineer- 
or further details, re ° eet's E e 
BATTERY oa ing Catalog or send for a copy of bulletin No. 46. 
Cutler-Hammer, Inc 
Electrical F tootiag-= Inc. 





BAILEY METER COMPANY 


1041 IVANHOE ROAD CLEVELAND, O. 


a Electric Co. 
Ef " 
Bailey Meter Company Ltd, Montreal, Canada 


Electrical Products 


Ward Leonard Electric Co. 


For addresses, see pages 66-7 





— Micro Combustion BOTTLES, Weighing BRIDGES, ELECTRICAL 


nstr mt ¢ \ G | A-( 

BOMBS Oxygen ( Scier ( \ V 
Parr Ir r Co ( \ ( ( it ( 

BOMBS, Reid Vines Pres- Eimer & Amend ( B g ( 

sure Fish-Schurman Co Dp n ¢ 
American Inst. ( Fist Scier ( ! ( 
Central S nt > Ce K G ( ( Ele ( 
Dar oO e Fitting Scier G \ General Rad: Go 
Pree n Scientifie Cc Sr y Glass ( Leeds & Northrup ( 
Refinery Supply Co. BOXES, Ayrton Shunt (CA Mfg. Co., J 
Tagliabue Mfg. Co Sha Tr C eneens oe 

= s 2s ; Shallcross Mfg. Co 

re §6SANeS.. elle ( 

BOMBS, Specific Gravity sec wt rg Inst. ( ‘ . 
Centra ntific C ey : BRIDGES, ELECTRICAL 
Yaniel f Meting General Radio Co . Sa 
Da l I ng Ot M , Capacitance 
or rl a aaly Co. mite fg. Co 4 ao 

BOMBS Sulphur Rustoen C R Fast ( I ‘ 
Central Scler 3 ) Cer Ss ( 
Sane Wane: ts Shallcross Mfg. Co os 

BOMBS, Temperature es Resistance Des 
Martin Deck ( I n Auton J Ger ] 

BOTTLES. Cubic Foot ( ze Jr ( General Radio Co 
American Meter Co Cc 4 is ( Ir Inst. Ir 
Cent er ( gh-Breng ‘ r } 4 Ir 
Fish-S¢ hurman Co D n ¢ Leeds & Northrup ¢ 
L t Meter ¢ Ir General Radio Co Ré M g 
Pr n Scientif ( M r D ( Rubicon Co 

BOTTLES, Specific Gravity Muter ¢ any . f 
Ace Gla In Rubicon Co ] nn ¢ 
A rican Meter ¢ Ser R Ir Triplett Elec J st. Co 
Central Scientif ( S Mfe. T y 
Ch ig Appar ( rriu Mf ( BRIDGES ELECTRICAL 
Corning G W } W h Mfg. ¢ Conductivit 


Eimer ‘a Amend BOXES, Thermostat 


Fish-Schurman Co Cer : ( 

P a : ( AI \ \ ‘ 1 ] I 
hwina- 2 : ogee < 

Kir G ( Thwing-Albert Leeds & Northrup Co 

s Gla \ BRAKE TESTING METER Rubicon Co 

Ss G ‘ (See Testers, Brake \ ( 


STEEL PANELBOARDS 


Steel Panelboards Streamline Machine Housings 


Equipment Cabinets & Enclo- 
sures 


Unit Control Panels 


Steel Instrument Cubicles 
Structural Steel Supports & 


Public Utility Cubicles Framework 


Metal Cases and Boxes 


* These Falstrom Precision Built Steel 
Products are being used in Oil Refin- 
eries, Power Plants, Public Utilities, 
Process Industries, Communications 
Companies, etc., throughout the coun- 


try. Send for Bulletins. 


FALSTROM COMPANY 


FALSTROM COURT. PASSAIC, NEW JERSEY 








| 





BRIDGES CALORIMETERS 








Tool Cases... 
RUECKERT QUALITY 
COVERED, LACQUERED 


A feu 


concerns using our product 


LINED, 


nationally known 
for over a quarter of a 
century. 


Brown and Sharpe Mfg. Co. 
L. S. Starret Company 
The Lufkin Rule Co. 
Kueffel and Esser Co. 
Federal Products Corporation 
Taft Pierce Mfg. Co. 
Millers Falls Company 
National Electric Inst. Co. 
Nicholson File Company 
Casco Products Corp. 
General Electric Company 
The Bassick Co. 


RUECKERT 


MANUFACTURING COMPANY 


69 Sprague St. Providence, R. I. 














INDICATING 
CALIPERS 





These Are Stock indicating Calipers 


and 3 


The 2” Are Graduated in 1/100 
The 3” Are Graduated in 1/64 


Made In Two Capacities, 2 


i/so in Metric System as Follows 


50 mm. Graduated in 1/5 mm 
75 mm. Graduated in |/2 mm 


Send for Folder 


We also make other calipers to order 

for special 

shaped for measuring inaccessible sec- 
tions of castings, etc 


capacities, with arms 


Special Machine Work for 
nstruments and Apparatus 
Application 


Makers 


Estimates on 


INDICATING CALIPERS CORP. 


506 EAST |9th STREET, NEW YORK, N. Y 
Cable Address: Indcaliper 


TELEPHONE: GRAMERCY 5-1294 











BRIDGE ELECTRICAL 
Hoopes 
Leeds & Northrup Co 
BRIDGES, ELECTRICAL 
Inductance 
\ 


General Radi Co 


Leeds & Northrup Co 
Raytheon Mfg. Co 
RCA M ( 

Rubicon Co 


BRIDGES, ELECTRICAL 
Kelvin 
4 B 


Leeds & Northrup Co 
Rubicon Co 
Tagliabue Mfg. Co 
BRIDGES, ELECTRICAL 
Limit 
Rubicon Co 
BRIDGES, ELECTRICAL 
Megohm 
\ R h 
, B 
I nt { 
( rer ( 
General Radio Co 
Industrial Instruments 
Leeds & Northrup Co 
Roller-Smith Co 
Shalicross Mfg Co 
1 f 


{ 


BRIDGES, ELECTRICAL, 


Power - Factor 
ridge Inst. ¢ 

‘ h-Brengle ¢ 
General Electric Co 
General Radio Co 
industrial Instruments 
Leeds & Northrup Co 

BRIDGES. ELECTRICAL 


‘ 


I 


Slide Wire 
Beck Bros 
lr ( 
Central S$ n ( 
Leeds & Northrup Co 
Meter TD ‘ 


Roller-Smith Co 
Rubicon Co 
S : ME 
S t & < 
Tagliabue Mfg. Co 
W h Mf ( 
BRIDGES, ELECTRICAL 
Vacuum Tube 
Ar Victor 
Cer S ntif ( 
Prod 
s el f { 
Radio Co 
Mf 


I } 
General 


I | 
Triplett Elec Inst. Co 
I h Mf ‘ 
BRIDGES, ELECTRICAL 
Wheatstone 
, B 


General Radio Co 
lr y 


Ir 
Leeds & Northrup Co 
tCA Mar 
Roller-Smith Co 
Rubicon Co 
Sha Mi ‘ 


S Ce 
Taaliabue Mfa Co 
Thwing-Albert Inst. Co 
W h Mf ( 

B.T.U. INDICATORS 
Paint Seientif Co 
{ H Ir 

BURETTES 

‘ 7 


Cer Scier ( 
Eimer & Amend 
Fish-Schurman Co 
} é x f 


, T ‘ 
Gaertner Scientific Corp 
Hays Corp 

K G ( 


S ' : ( 

CABINETS, for Electrical 
& Transmission Equip 
Faistrom Co 


CALIBRATING EQUIP.- 
MENT for 
Instruments & Meters 
4 RK i In 
; B 

r Ir ( 
Commercial Engineering 


I ns ‘ 
Electric Tachometer Corp 
Electrical Facilities, tne 
F ntil lr 

General Electric Co 


For addresses 


CALIBRATING EQUIP 
MENT for Electrical 
Instruments & Meters 

Leeds & Northrup Co 

Measurements Corp 


Roller-Smith Co 

Rub ¢ Cc 

Shallcross Mfg. Co 
Standard Electric Time 


Thwing-Albert Instrument 
Mock 


Weston Electrical Inst 
CALIBRATING EQUIP.- 


MENT for Testing Ma- 
chines 
Commercial Engineering 
) n & ¢ I Ww. ¢ 
I I nt ¢ 
I H nA 


Tr 
Sax! Tr nt ¢ 
Thwing-Albert Instrument 


CALIPER RULES 
Brown & § 
Lufkin Rule 
M ] 

S ] 
Tr I ( 
We ( 

7 Ir ( 


CALIPERS, Indicating 
Indicating Calipers Co 
CALIPERS, Inside & Out- 

side 
Rrown & SI 
Farrell- Birmingham 
(Large for Rolls 
{; &W ‘ 
Indicating Calipers Co 


Co, 
M I ( 
Park Sales 
S r I 
St ( 
Ur n T ( 
W Mfg. ¢ 
Z. Tr ( 


CALIPERS. Square 
Starrett ¢ 


CALORIMETERS, Adia 
batic 
Pa Instrument ¢ 
CALORIMETERS, Coal & 
Fuel 
Eme n At t ( 
Gaertner Scientific Corp 
P Instr ent ¢ 


PARR 





EPPLEY 





Standard Cells 
Thermopiles 
Pyrheliometers 
EPLAB 
THC EPPLEY 1 ABC RATORY, INC. 


FIC INST# TS 


NEWPORT, R.I 








INSTRUMENTS 





search, 





PAR 


Laboratories engaged 
industrial 
fields are offered 


ments and the best of construction in 
CALORIMETERS 
OXYGEN COMBUSTION BOMBS 
PEROXIDE COMBUSTION BOMBS 
CATALYTIC HYDROGENATION 


in scientific re- 
testing, and related 
the latest develop- 


APPARATUS 


MELTING POINT APPARATUS 
FUEL TESTING EQUIPMENT 
BOTTLED GAS VALVES 
TURBIDIMETERS 
Complete information may be readily 


obtained from leading dealers in scien- 
tific apparatus or direct from the factory. 


At your service since 1899 


INSTRUMENT 
COMPANY - Moline, III. 























LIGHT 
MEASURING 
INSTRUMENTS 


Colorimeters 
Turbidimeters 
| Reflection Meters 
Exposure Meters 
Foot-Candle Meters 
Densitometers 
Vitamin Testers 
Reflector Button Testers 
Vacuum Tube Photometers 
Abridged Spectrophotometers 
Street Illumination Meters 
Self-Generating Photocells 


All types of special equipment involv- 
ing light measurements furnished on 
order. Full cooperation in dealing with 


special light measuring problems. 


Write for literature. 


Photovolt Corporation 


10 E. 40th STREET NEW YORK CiTY 














CLOCK 
MOVEMENTS 


for 


RECORDING 
INSTRUMENTS 


High Grade 8 Day 











and Motor Wound 





Movements of Fine 
Quality Built for 
LONG LIFE 


CHELSEA CLOCK CO. 


300 Everett Ave., Chelsea, Mass. 
ESTABLISHED 1886 




















CALORIMETERS, Gas 
American Meter Co 
Central Scientific Co 
Connelly Iron Sponge 
Cutler-Hammer, Inc 
Gaertner Scientific Corp 
Hays Corp. 
Lambert Mete 
Precision Sc ifi 
Precision Ther & Inst 
Wilkens- Ande n Co 

CALORIMETERS. Oxygen 








Bomb 
Parr Ins ment € 
CALORIMETERS, Peroxide 
Bomb 


Parr Instr t 
CALORIMETERS. Sinie 
ase fae Eng Co 
Wilk An 
CAMERAS, SCIENTIFIC 
Baird Assoc 
Bausch & Lomb Opt. 


Perkin- Elmer roy 
Ruska & (¢ 
Zeiss, Ince Car! 
CAMERAS. SCIENTIFIC, 
Back ee 


Hayes Scien 
CAMERAS, SCIENTIFIC, 
Diffraction 
American Inst. Co 


CAMERAS, SCIENTIFIC, 
Motion Picture 
Bell & Howell 
Eastern §S nce ¢ 
Geophysical Inst. Co. 
CAMERAS, SCIENTIFIC, 
Motion phere X-Ray 
11a Corp 
CAMERAS. SCIENTIFIC, 
Photo Micro (See Mi- 
croscopes, Metallogra- 
phic) 
CAPACITANCE METERS 
Ar vy, Victor J 


Biddle Co., Jas. G. 
( I I é Inst 


Clough-Breng ( 

Electron Design Corp 

Gener } ( 

Gener al Radio Co 
Inst 

Leeds & feartioas Co. 


RCA M ( In 
an Co 


CAPAC ITORS, Air 
An lrew J 
( brid Inst. C 
Cardw Mf Corr 
General Radio Co 
Leeds & Northrup Co 
CAPACITORS, Electrolytic 
\ x Cor 


Cornell Dubilier 


CAPACITORS Mica 
Cornell Dubitier 
aoe al Radio Co 

RCA Ma emtishen Co 

Leeds é Northrup Co 

Rubicon Co 


Sickles ¢ 


CAPACITORS, Paper 
Aerovox C 
Cornell Dubilier 


T nT ( 
CAPACITORS. Precisior 

Leeds & Northrup Co 
CAPACITORS. Variable 

( Ir ‘ 

( M ‘ 
General Radio Co 
Leeds & Northrup Co 
M r Mf ( 


Rubicon Co 
CAPACITY METERS 

Aerovox ( 

And \ 

Bert H 


‘ Bb IT ‘ 
Hickok Elec Inst. Co 
Ind Inst Ir 
Leeds & Northrup Co 
P ( Labs 
R ( P ts ( 
RCA Manufacturing Co. 
Rubicon Co 
S \ ‘ 
Weston Elec. Inst. Corp 
CARBON DIOXIDE ME- 
TERS See Gas Ana- 
lyzers, Carbon Dioxide 
CARBON MONOXIDE ME.- 
TERS (See Gas Ana- 


lyzers, Carbon Monox- 
ide 

CARBON PILES (See Re- 
sistors Carbo Com 
pressior 


CATHETOMETERS 
4 r \ 


For addresses 


see pages 66- 





( 


CALORIMETERS to CATHETOMETERS 


CConpDENSERS 
truly fit for 


INSTRUMENT-MAKER 
and USER 





@ Most instruments today incorporate 
AEROVOX condensers. First, of course, be 
cause they are dependable. But equally im 
portant is the wide choice of types and 
grades available. Whether it be the inex 
pensive servicing or shop instrument, or the 
costliest laboratory precision instrument, 
AEROVOX has the condenser that best 
meets the requirements ot designer, maker 
user. 


STANDARD TYPES... 


If economy is the prime consideration, ther¢ 
are the standard type Aerovox condensers 
The general catalog contains every type of 
so-called radio condenser, carefully made 
yet available at mass-produced prices. These 
are the types serving daily in millions of 
radio sets, year after year, with a truly et 
viable record. 


COMMERCIAL-GRADE 


If superlative performance and lite a1 
wanted, in keeping with the highest instr 
ment standards, then Aerovox offers its s 
called commercial-grade line of paper, oi! 
mica and electrolytic condensers identical 
with those heretofore made to order for the 
Government, commercial-communication and 
other critical buyers. 


MADE-TO-ORDER 


Lastly, if your needs are entirely special, 
then Aerovox will work with you in devel 
oping special and exclusive types. Years of 
experience in condensers fitted to difficult 
jobs, is at your disposal 


Consult Us ... 


Submit your condenser problem fi ng 


collaboration, specs., quotations. O 
ture is yours for the asking 


EKOVOX 


CORPORATION 


NEW BEDFORD, MASS. 





' 











CATHETOMETERS CONDUCTIVITY 
Mi nax | t ind Pneumatic Controllers are available in 
to s ement. | ipment can be shipped as an 
is Ich is sta it10 
Metern Con stir ( tr is a unit system which automa 
tica tions d air efhcient combustion in boiler and 
; ' 


MEASURING INSTRUMENTS 


TELEMETERS . 


FOR AUTOMATIC REGULATION O}| 


TEMPERATURE, COMBUSTION, 


Send us 


details oT any prob 


chemical concentration, 


pH, ETC 


control of temperature, cor 
etc. 


| jem 1n 


LEEDS & NORTHRUP CO. 


4984 STENTON AVENUE, PHILADELPHIA 
AUTOMATIC CONTROLS - 


HEAT-TREATING FURNACES 





CATHETOMETERS HECKERS, RADIO TUBE 


See Analyzers, Radio 
‘ Set 
J | CHEMICAL FEEDERS 
Gaertner Scientific Corp anne pH Controt 
M Ir ( } Yr 
CATHODE RAY TUBES Everson Mfg Co. 
See Oscillographs I 
Cathode Ray Leeds & Sethe Co 
CELLS, Concentratior Syntron Company 
S Tagliabue Mfg. Co 
Leeds ~ Nor cere Co & Tiernan 
cummeane. FEEDERS, 
CELLS Cor ductivity, Elec Dry & “ag 
trical B le n Foundry 
4 Cor s ( Cochrane pa 
Scientific Co. Fischer & Porter 
( | . ( Gu Cc B. F 
Fisher Scientific Co Intert nal Filter ¢ 
Fredericks, George ff Mf ( 
G Ir nt ¢ Mir «x S er S ‘ 
Industrial Instruments 0 r ( 
Leeds & Northrup Co Richardson $8 ( 
~ nt&éc Syntr Cor ny 
Scier G 4 Wa e & Tiernan P 
CELLS, Conductivity, There CHEMICAL PORCELAIN 
mal (See Porcelain, Labor- 
In trument ¢ atory 
fi CHLORINE CONTROL 
Gow Mac Instrument Co APPARATUS (See 
ps or Controllers, Automatic 
Leeds A Northrup Co. Chlorine 
CELLS, Kerr CHLORINE TESTING 
t R R APPARATUS See 
tr I Testers, Chlorine 
CELLS. Photoelectric CHOKES 
B yI \ ew, V J 
Annis ¢ 
‘ ‘ rh-Brer ( 
De Jur-Amsco Corp , nD ( 
Eby, Ine Ohmite Mfg. Co 
Raytheon Mfg. Co 
Fredericks, George I 
‘ } ‘ Ur | ( 

r ( CHOKES, Precision meter 
G-M Labs ing for flowtests or 
Hickok Elec. Inst. Cx oilwells 

} Co t & ( Ir 
Luxtrol ¢ 1 CHRONOGRAPHS 
& R I Ame n Ir ( 
\ ] ( 
hotovolt Corp B J 
RCA M facturing ( 
Rehtron Corp D mun ¢ 
M J 
t } +. 
W & M Gaertner Scientific Corp 
Weston Elec. Inst. Corp J \ ‘ 
CELLS. Standard J] ( 
‘ T ] i }’ W i 
Eppley L: t I & Ir 
Leeds & saorth up Ch CHRONOMETERS (See 
Rubicon Co Watches 
Tagliabue Mfg. ¢ CLASSIFIERS Particle 
Thwing Albert Size, Air 
Weston Elec. Inst. Corp 
CEMENT APPARATUS J ‘ 
See Testers & Testing CLINOGRAPHS. Bore Hole 
Machines. Cement Geophysic al Inst Co 
CEMENTING GAGES (See & 
Gages, Cementing CLINOMETERS, Ship 
CEMENT MOLDS Kuner Co Max 
Cer S ( Moeller Inst. Co 
F . ‘ CLOCKS, Master 
I R 
Gaertner Scientific Corps 
Star ‘ Ger ‘ 
CEMENT NEEDLE AP - 
PARATUS : M 
Y Standard Elec. Time 
CENTRIFUGES x ‘ 
& . 
WW ‘ CLOCKS Minute Impulse 
CENTRIFUGES, Paps PB moor gaa 
un Testing Cramer & C Inc 
: Elec Tachometer Corp 
CENTRIFUGES, Oi! Test ( ( 
ing ‘ P t 
Mac! 
Standard Elec. Time Co 
~ cs 
: , C 
Moeller Inst. Co ‘ Telechron ( 

i * Co 
Tagliabue Mfg. Co CLOCKS, Primary 
Thomas C ».. Arthur H. 7 ‘ Tir Rr ( 
“ ‘ C ~ 

&) How ( P 
CHAINS SURVEYOR'S Ir Mact 

See Surveying In- s r } ( 

struments Tr ‘ 


CLOCKS, ee 





Ame an matic } 

Tensienat "I me Rec. ¢ 

General * ( 

H ward ( Produ 

International Bus. Mact 
Time 


oteneere om 
ectric Cc 
Th sore Mowe Co 
CLOCKS, Standard 
Gaertner Scientific Corp 
Jaeger Watch Co 
Kolisman Inst. Co 
Standard Elec. Time 
CLOCKS, Stop 


Central Scientific (¢ 
Fish-Schurman Co 
Glogau & { 
Jaeger Watch ¢ 
Paragon Electric C 
Standard Elec. Time 
Tagliabue Mfg. Co 
Lng A Clock Co 
Warrer ‘ ron 4 
CLOUD a POUR TEST 
APPARATUS 

G In 
American Inst. Co 
entra Scientif Cc 

ng Glass Works 
Fist Scientific ¢ 


1 it Mfe ( 
Moeller Inst. Co 


Ruehfel ¢ 
Scier f Inst ‘ 
Tagliabue Mfg. Co 
W m Machinery ¢ 
COAL METERS 
ees Meter Co 
herr } { 
COIL TESTING EQUIP- 
MENTS (See Testers 
Coil) 
COLLIMATORS. Vertical 
Fe \ 
Pior Inst nt ( 
Wi ( 


Ir 
ANALYZERS 


COLOR 
Photoelectric 
\ 
Bausch & Lomb Optical 
Cer ( 
Eimer & Amord 
} Ss I M 
} ] ‘ 
Ess Inst Co 
Fis! s fic « 
Gaertner Scientific Corp 
Get } ( 
Generrl P Cc 
Jarrell- -Ash Co 
Luxt rol Co Ine 
& 
I I Ir ( 
Rawso Elec Inst. Co 


Rubicon Co 
x lr t « 


Ww nn-Schuchhard 

COLOR COMPARATORS 
Photoelectric (See Color 
Analyzers P hotoelec 
tri 


COLOR COMPARATORS 


COLOR 


COLOR MATCHING 


Visual 
Akatos, Jn 
Baird Associate 
Bausch & Lomb een 
Central Scient 
Electron acaanes Tae 
Fischer & Porter Co. 
only 
Seertner Scientific Corp 
He In 
larval Ash Co. 
LaMotte Chemica 
Leitz, Inc 
Luxtroi oe. 
Mu 


Pr 


Inc 
lor Co 


Saxl Instrument 
Tagliabue Mfg. 
Taylor & ¢ Inc 
United Cinephone C 
Zeiss. Inc.. Carl 

GRADERS 
Color Analyzers, 
toelectric) 


Pho- 


OUT- 
FITS (See Color Com 
parators, Visual 


COLORIMETER TUBES 


c 


c 


:OMBUSTION, 


(See 

ual) 
OLORIMETERS 

electric 
American Inst Co 
Central Scientif ( 
Electror Prod. ¢ 
nage ah ag Co 
General } ( 
Hiegir } 
Jarrell - As h Co 


Colorimeters, Vis 


Photo 


Luxtroi Co Ine 


P volt Cort 
P Tron Inst. C 
Rubicon Cx 
Saxl Ir nt ¢ 
Glass Apr 
y urdt 
OLORIMETERS. Visual 
\ lr 
Americar Inst. Co 
Bausch & Lomb Opticai 
Central Scientific ( 

nic R arch La 
! r Scientific ¢ 


Jarrell-Ash Co 


nn-Schuch} 


K M ( 

J Ir 

M ( ( 

R r&B 

Saxl Instrument ¢ 

Spencer Lens Co 

T agliabue Mfg. Co 
In Car 


Indicators 
and Recorders (See Gas 
Analyzers, Boiler Me- 
ters, etc.) 


SOMBUSTION CONTROL 


ee PMENT (See 
ntrollers, Automatic 
ombustion 


(See 


COMMUNICATION MEAS.- ap ectiey non Gyro 








URING INSTRU- Sperry Gyroscope Co 
MENTS COMPASSES. Magnetic 
Amer! n Automatic Elec Ainsworth & Sons 
Andrew, Victor J Baker Compass Co 
Ballantine Labs Geophysical Inst. Co 
Bernard. H. J Gurley, W. & L. E 
Brush Development Co Keuffel & Esser Co 
Clough-Brengle ¢ Kollsman Inst. Co. 
Daven ¢ Leupold, Volpel & Co 
Elec. Indicator C Negus, T. S. & J. D 
Ferris Inst. Corp. Pioneer Instrument Co 
General Elec. Co Star Compass Co 
Hickok Elec. Inst. Co Taylor Inst. Cos. 
Industrial Inst. Inc. Testrite Instrument ( 
nes-Orme Co Warren-Knight Co 
ieeds & Northrup Co. COMPASSES, Marine 
Measurements Corp. American Askania Corr 
RCA Manufacturing Co Baker Compass C 
Rubicon Co age Marine Products 
Sensitive Research Ir Bliss 
Ss r \ ( ned A Inst. Co 
Weston Elec. Inst. Corp Kuner ( Max 
COMPARATORS, Mechan- Marine-( 
ical Negus D 
Farrel-Birmingha Star ( I 
Gear Toott COMPASSES é 
Federal Prod. Corp Hickok Elec. Inst. Co 
Ferner ¢ RCA Manufacturing Cx 
Gaertner Scientific Triumph Mfg. Co 
Hathaw I ( COMPASSES, Ship (See 
M Ir nt ¢ Compasses, Marine 
Park Sales COMPASSES, Telltale (3ee 
Pr & Whitney Compasses, Marine 
re 7 COMPENSATION, Mag 
Ss i Gag netic 
W R. § Geophysical Inst. Co 
Ba hcl Optical COMPOSING TYPEWRIT 
led Resear« sabs ERS 
Bausch & Lomb Optical Coxhead Corp. 
Cambridge Inst. Co. CONCENTRATION RE 
2 Rest J CORDERS 
Ess -_ — - Leeds & Northrup 
a CONDENSER, Electri 
S } Ir (See Capacitors) 
Spencer Lens Co. CONDENSER LEAKAGE 
Unit ( ne ( Indicators 
Van Keuren Co. ASS at Resea 
% ‘ th-Bret ( 
} ' nie 1) TY { 
COMPASSES a > “ : - 
. Aireratt Hickok Elec. Inst. Co 
t n N Watch Cx Industr Inst - 
ollsman Ins r ACKSOI trica : 
Y Hema Re : we Leeds & Northrup Co 
mant Potter ¢ 
a . Radio City P icts ¢ 
RCA Mar we Co Sop A inst. Co 
I e D ts nn (¢ 
COMPASSES, Automobile I Mic ( 
~ . ‘ Weston Elec. Inst. Corp 
a. 5 ; CONDENSER LEAKAGE 
COMPASSES. Azimuth ~ i ay 
\ \ & Sor Esterlir rus ¢ 
t & | ( Leeds & ed 
\ 1 & CONDENSER- TESTERS 
nt ¢ (See Testers, Condens 
\ T | ‘ er) 
COmT ASSES Dip CONDUCTIVITY METERS 
yr Ww. & L. I Ajlis-Chalmer Mfg. (¢ 
& er ( Centr Scientific C 
_ tent Cos Col } ric ¢ 
Varren-Knig ( E Prod. ( 
COMPASSES. Drafting Est s 7 a 
Room (See Drawing In : . 
Instruments) (Conti 











many 
cisely 
It 


PRECISION COMBUSTION 


The HAZEGAGE 


tion Indicator is the fastest instrument on 


automatic controls to be set more pre- 


nottifie 


Ess Instrument Company 


REQUIRES 
SENSITIVE, 


INSTANTANEOUS 
INFORMATION 


‘Electric Eye’? Combus- 


modern panel boards. It enables 


often on ten-second information. 


firemen when ‘out of bounds 


30 Irving Place, N.Y.C. 








| YOU CAN GET 





| Nor Z 
- - BUT i 


: 2 ee ae FORMS OF CONTROL 























Co 7 
D he New 
Co in the 1Nen 
Taylor Fulcope C 
3 lor F. 2 C Lhe 
t Ce ay or tu SCOpe sontroller 
e 
Corr - - 
Industry's 5-in-| 
ducts 
controller for 
50 
temperature, pressure, 
D : flow, liquid level | 
Co NN = 
3 Co . , ; 
a \ In this one instrument 
(See } 
ve) . these five forms 
) (See | 
e) ' of control are available 
hag * During the past two decades, Clarostat specialists have 
0 wound billions of feet of resistance wire— from half the e 
RIT thickness of human hair, on up to the large wire sizes Fixed high sensitivity } 
They have made millions of carbon-element controls, They for on-and-off control 
RE have worked closely with the most critical users of such on applications wher 
components, including leading instrument makers. | vou have small time 
_— Such experience is vitally important to you. More than so lags and large capa c 
AGE much bakelite or wire, metal or cement, claim or counter- ities, regardless of load 
claim, this backing determines the true worth of any re- changes. 
sistor or control. So remember, 20 long, hard, vital years! | eB 
Co CONTROLS... | Adjustable sensitivity 
Clarostat offers the widest choice of con for throttling control 
“ trols in both wire-wound and composition- on applications with a 
element types. All resistance values, tapers ; aga : 
j ] »_ranve { time lags 
: taps, shafts, terminals, combinations. The | wide range Ol time lags 
ve recently-introduced Clarostat Power Rheo and capacities, where 
stat has already won widespread accept there are infrequent or 
orp ance in radio and aircraft equipment, be minor load change 
GE cause of its extraordinary electrical and ar — a 
mechanical ruggedness | a 
re ‘ Ae 
= RESISTORS... | Adjustable sensitivity 
pns- Complete line of wire-wound resistors in with automatic reset (in 
ill types, sizes, values. Greenohm nor j . a ; | 
ganic-cement-coated power resistors are Same Case) I r precision 
( now standard in better-grade instruments control on applications 
Flexible resistors with cotton, silk or fibre with a wide range of e 
glass insulation, are widely employed in time lags andc Pet ot 
fine instruments. Special resistors such as | es a ee capacities 
three typical examples shown at left, made | and gradual, sustained 
to order In iny quantities to meet any load changes 
schedule. Clarostat winding facilities are j 
second to none, | ! 
_ Adjustable sensitivity with Pre-Act—the extraord 
BALLASTS... maine 
l \ lew ntro Tart . 2 . re. . 
For automatic regulation of line voltage, ary new cont CL eC introduced by Ta r, W ( 
for voltage-dropping purposes, for bleeder | is based on the rate of control-point deviation. F 
networks, Clarostat offers widest range of } = 
convenient units in perforated cases and in applic o! with a wide range t ‘ ind 
metal-tube-type housings, with any desired ene inl } 
Capacities, and Suc e)! 17 r) nt? h ‘ 
bases or terminals ; iden, : a l 
l U | vithout sustained id ¢l ges 
Consult Us... | 
Be sure you have our loose-leaf engineer Adjustable sensitivity with automatic reset and 
ing data in your working library. Yours } : 4 " 
for the asking. Meanwhile, consult us re | Pre-Act ror ultimate pre ? cont? 
garding any resistance or control problem oe 1 
> plicated applications involving a wide range 
Recommendations, specific itions, quo ta- . lies 
tions, samples, to responsible parties lags and capacities f udden, sustained load 
changes 
CLAROSTAT % Te 
‘a . 
Manufackurin Came ; 
Ai aaa <= Write for complete ntormation and cata J 
285-287 NORTH SIXTH STREET Taylor Instrument Companie Rochester. N. j 
BROOKLYN, NEW VORK, U.S.A. T ? C J 
* OFFICES IN PRINCIPAL CITIES © | oronto, Landaa. 
! L | 





Mention THE 1941 INSTRUMENTS INDEX when writi 11 





CONDUCTIVITY to CONTROLLERS 









TAG RECORDERS 


The trument re gesigned ft é Temperatu 

ninus 200°C. ut ind all industrial pressure Ask for Catalog 
They arapt ’ joaest the usefulne of TAG TEMPERATURE 
RECORDERS and PRESSURE RECORDERS for ser e and e 







TAG 
THERMOMETER 






C. J. TAGLIABUE MFG. CO. 


Park & Nostrand Avenues, Brooklyn, N. Y. 


TAG 
CONTROLLING 










ee 


LOOK INSIDE the COVER (Part 1) Fora COMPLETE LISTof TAG INSTRUMENTS (@7.\¢ | 














CONDUCTIVITY METERS CONTOUR MEASURING CONTROLLERS, AUTO- CONTROLLERS, AUTO- CONTROLLERS, AUTO- CONTROLLERS, AUT¢ 
Cor é PROJECTORS MATIC, Beater (See MATIC, Chlorine MATIC, Condenser MATIC, Cycle 
Leeds & Northrup Co Bausch & Lomb Optical Controllers, Automatic, Continued Leakage Continued 
Na Aluminate Cor: Leitz, Inc Consistency) Everson Mfg. Co Leeds & Northrup Ce Mason-Neilan Reg 
Rubicon Co Scherr Co., Inc CONTROLLERS. AUT O- LaMotte Chemical Prod CONTROLLERS, AUTO Minneapolis-Honeywe 
Sensitive Researeh Ins “CONTROL” MATIC, Boiler Feed National Meter Co. MATIC, Consistency Monitor Controller ¢ 
Shaller Mig. ¢ Atlas Valve Co Rascher & Betzold Brabender Corp Tagliabue Mfg. C 
CONE » Bailey Meter Co Victor Equipment Co Bristol Co giiabue Mig. Co. 
Fish Schurman Co The following pages de Fisher Governor CONTROLLERS, A UT O- Foxboro Co a ae CONTROLLERS, AUTO 
‘ . serve close study. Note for Foster Engg. ¢ MATIC, Combustion Green, Ar B MATIC, Damper 
meen = % F'd'r example that after numer- Foxboro Co Arca Regulators, Inc Mason-Neilan Regulator Arca Regulators, In 
Cera es a gg ie alg onan Go. Askania Regulator Co Merritt Engr. & Sales Askania Regulator ( 
CONES, Slump tic’’ there are three classes Kiely & Mueller Bailey Meter Co. Northern Equip. | Ci Atlas Valve Co 
Cer Scientific ¢ ‘ , : ’ , rooke 1g ) *rocess Contros, Inc Bailey Meter Co. 
of ‘Controllers, Manual Mason-Neilan Regulator Brooke Eng. ¢ Pr Contre pariey me 
= M ‘ Look up also under ‘‘Regu- McDonnell & Miller Brown Inst. Co. CONTROLLERS, AUTO- sarber-Coleman | 
I n Scier ‘ lators’’ for many types thus Mercon Regulator Co Cambridge Inst. Co MATIC, Counting sristol Co. 
R Dis termed by usage. Also Natural Gas Equipment Cash Co Bristol Co. — ! Brooke Eng. ¢ 
CONNECTORS Plugs Thermostats’’ and other Northern Equip ( Consulting & Engineering I gh S gn ul Cory Brown Inst. Co 
Clips, Posts, Jacks commonly - used names of Republic Flow Meters ¢ ae Fire Clay Co - justria Pct a ( : isl : 
4 nat lectr specific - purpose automatic obertshz ermostat General Combustion Corp wumenite fect , K ¢ 
Saisie Inst Co eheiere Gooner: Kl aes ‘ General Regulator Cort rae < ounce — triangle 
4 ( As a rule, Automatic Watts Regulator Co Hagan Cory United Cine hone ¢ Denver Fire Clay ( 
Clare & Co Controllers are ‘‘instrument- Wilgus Mfg. Co Hays Corp. ONTROLLE RS, AU TO Detroit Lubricator ¢ 
Eby, Inc like’ while devices known CONTROLLERS. AUTO Lantz-Phelps Corp MATIC, Current (See Electronic Prod. | 
General Radio Co as Controls (preceded by . “sie Wa = Leeds & Northrup Co : Regulators) Fisher Governor 
j Cuwitat name of application are MATIC, Boiler ater Mason-Neilan Reg. Co CONTROLLERS, AUTO Fost Eng. ¢ 
M Devices ( simple, single-purpose de Concentration Minneapolis-Honeywel MATIC, Cycle Foxboro Corp 
Shallcross Mfg. Co vices a oe zt I . . 1 Met c Friez & Sons, Julier 
- 7 Henszey » er 0 Gleason v y if 
CONSISTENCY REGULA. CONTROL DRIVES (See i eegs & Northrup Co we Bristel Ce ig ; 
TORS. Pulp & Paper si pcapguante : Republic Flow Meters ( l Brown Inst. Co Hanlon-W 
See Controllers, Auto CONTROLS AUTOMATIC Fischer & Porter Selas Company Cramer & Co.. Inc Havs Corp 
matic, Consistency (See Controllers, Auto CONTROLLERS, AUT O- CONTROLLERS. AUTO Denver Fire Clay ¢ Johnson Service Co 
CONSTANT SPEED and ve MATIC, Bulk Material MATIC, Condensation Elec. Switch Kiely & 
Frequency Sets CONTROLLERS. AUTO. Level Bailey Meter Co Fisher Governor Leeds & Northrup Cx 
Ar «. Victor J MATIC (See also eb- Bin-Dicator Co. Roylston ¢ Foxboro Co Mason-Neilan Regula 
Elec. Tachometer Corp ject of Measurement CONTROLLERS, AUT O- Fisher Governor Co Hagan Cor Minnea Honeyw 
Gaertner Scientific Corp and Control MATIC, Chlorine Friez & Sons Hanlon-Wate In National Air B 
General } ‘ CONTROLLERS, AUT 0O- Arca Regulators, Inc General Regulator Cort (ndust Instrument ¢ Nat G } 
Pioneer Instrumer MATIC, Ammonia (See Askania Regulator Co Industrial Instrument ¢ Industrial Timer ¢ Pent Swit 
nit Cinephone Cort Ammonia Control Builders Iron Foundry Tagliabue Mfg. Co Leeds & Northrup Co Powers Regulator C 
W I Flec & Mfg Equipment) Continued Taylor Inst. Cos Contir Contir i 





BURLING 


HEAT CONTROLS 
RAPID + ACCURATE 


NE W Temperature Control Angle Fitting 


keeps instrument away from heat and out of the way of 






the work. 


Cut shows model D 


LN ; 
L@} installed in Metal Pot 


sen pum or Salt Bath. A turn 


of the outside knob 


i changes the tempera- 
| . 

| ture setting instantly. 
i za i Dimension A_ usually 
i 
714, 814 or 13 in. 


B and C can be varied 


tO suit, 


Temperatures 100 to 


1400 deg. F. 


BURLING INSTRUMENT CO. 








251-253 SPRINGFIELD AVENUE NEWARK, N. J. 





= For addresses, see pages 66-76 





Ce 














CONTROLLERS 


















CELECTRAY 


he POINT TAG 


INDICATING 






MULT! 


CONTROLLERS, AUT O- 


YNTROLLERS. AUTO 





MATIC DAMPER MATIC. Draft 
Contit Arca Regulator In 
, Askania Regulator Co 
- . M Atlas Valve ¢ 
e. : a 2 Bailey Meter Co 
oe — Ra Coleman ( 
Eng Co. In Boiler Room } 
= I t I - al 
Tagliabue Mfg. Co eee ed , 
7 Regu hy Brown Inst. Co 
W Bods I aay 
=. ; Denver I e ¢ y ( 
ONTROLLERS, AUTO. inten. Ww 
MATIC, Density Foxboro Co. 
\ Reg . Friez & Sons, Julien 
Regu I | Regulator ( 
Valve Con leason-Avery, In 
I ' Ms Hagan Cort 
, “5 Supply Hays Corp 
Tagliabue Mfg. Co., C. J Leeds & Northrup Co 
Taylor Instrument Cos Mason-Neilan Regulator 
ONTROLLERS, AUTO Minneapolis- Honeywell 
MATIC, Desuperheat National Airoil Burne 
\ Regulators, Ir National Jbra Cc 
Askania Regulator Co Preferred Utilities Mf 
Atlas Valve ¢ Republic Flow Meter 
Bailey Meter Co tuggles-Klingemann 


Tagliabue Mfg. Co 
Taylor Inst. Cos 


SONTROLLERS, AUT O.- 
MATIC, Feed Water 


Brown Inst. Co. 
Foxboro Corp 


Leeds & Northrup Co 


ee ee — Askania Pegulator Co 
s on er ; Atlas Valve ¢ 
N er! qu Bailey Meter Co 
, Met ( 
Flow M i. Asheroft-H 


Sper Er ». CO In . rng Peco 
Tagliabue Mfg. Co 4 did y-ccga 
Tavlor Inst. Cos gia 


: WATER 
x Yj ° ty p 
@ Bailey Meter Company offers three dis- 
ct feed water control systems. They are 
the Thermo-hydraulic Feed Water Regu- 
lator which is suitable for the majority of 
small boilers operating at relatively low 
pressures. This regulator operates from 
water level alone and is provided with a 
fully balanced tight seating V-port regu 
ating valve designed to give a straight line 


haracteristic. It offers the advantages of 
w installation cost, removable valve parts 






and independence of valve location 


2) The Single-Element air-operated feed 
water control system is recommended for 
ions on which smooth regulation of 
teed water flow is desired, and a wide 
regulating range cannot be used. This 
ystem is controlled by water level alone 
as measured by a Bailey Boiler Drum Water 
Level Recorder 

(3) Bailey Three-Element feed water 
control is recommended for high capacity 
low water storage boilers operating at high 
pressures or for boilers operating at medium 
pressures with violent load fluctuations 
This system is based on actual measurement 
of water flow to the boiler, steam flow from 
the boiler and water level within the boiler, 
and is adjusted primarily to control the 
rate of water flow to the boiler so that it 
equals the rate of steam flow from the 
boiler 





nstalla 


For detailed information consult Sweet's 
Engineering Catalogs or request bulletin 


@ No. 183. 


BAILEY METER COMPANY 


1041 IVANHOE ROAD CLEVELAND, O. 
Bailey Meter Company Ltd., Montreal, Canada 

















= ae ONS ——— siadiblens — 
LOOK INSIDE the COVER (Par 


CONTROLLERS, AUTO.- 
MATIC, Feed Water 


CONTROLLERS, AUTO- 
MATIC, Float 


Hanlon-W Ir Furr | Cc 

Her ( Fost Er ( 

K & M Foxboro Co 

Mason-Neilan Reg. Co Frick ¢ 

McA Mie. ¢ Hagan ( I 

McDonr & Miller Hanlon-Water In 

Mercor Regulator ( Kiely & Mueller 

N G Equir I Mason-Neilan Regulator 

N n Equ ( McA Ifg 

R } vy Me Mercon Regulator C« 

R Klir inn Penn Elect Swit 

s Valv Mf ( Powers Regulator Co. 

S < Valve & M R Klingemann 

Wa } tor ¢ Schade Valve Mfg. Cc 

Wilg Mf ( Ss x Valve & Met 
Sper Er In 


CONTROLLERS, AUT O.- 
MATIC, Filter Rate 
Cochrane Corp 


ng. Co 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
W Lev Controls ¢ 


Filter ( 
Mason-Neilan Reg. Co CONTROLLERS, AUTO 
Taylor Inst. Cos MATIC, Flow 

American Meter Co 


CONTROLLERS, AUT O- 4 Regulators 
MATIC, Float Askania Regulator 

Allen-B y ¢ Bailey Meter Co 
Aut ( Brown Inst. Co 
Aut Cor ‘ Bristol Co. 
Au remp. Cor Cash ¢ 
Bailey Meter Co Denver Fire Clay ¢ 
‘ h ¢ Ele I > ¢ I 
Cochrane Corp I & Porter 
Cut iH lr } ter Engg. ¢ 
Davy Regulat ( Foxboro Co 
De I ( Gen KR ( 
Fisher Governor H n ¢ 








Automatic Controllers 


Foxboro makes a comprehensive line of 
Air- and Electric-Operated Controllers for 
liquid level 


The control systems include 


temperature, pressure, flow, 
ind humidity 
every type from the simple Open-and-Shut 
Control to the Stabilog Control 


System providing the ideal type of control 


Foxboro 


for every job 

For information concerning the entire line 
f Foxboro Instruments and Controllers refer 
to ‘Sweet's Catalog, copy of 
Bulletin No. 199-2. The Foxboro Company, 
46 Neponset Ave., Foxboro, Mass., U.S.A. 


Branch 


or write for a 


offices in 25 principal cities. 





SS ETE re 


For addresses, see pages 66-76 


| TAG CONTROLLERS 


C. J. TAGLIABUE MFG. CO. 


Park & Nostrand Avenues, Brooklyn, N 


VN 
TAG|i 
~— 


CONTROLLERS, AUTO CONTROLLERS, AUTO 
MATIC, Flow MATIC Flow Propor 
Conti tioning 

Hanlon-W Ir . 

In r I ( 

Leeds & Northrup Co 

Mason-Neilan Regulato 

McA M i , 

Le : aon } * & ( 

R ' F " M Maso! — Regulato 

~ \ & M ‘ \ ‘ 

deat ae . t I i 

Tagliabue Mfg. Co ‘ “i ( 

Taylor tnst. Cos ‘ G se8 

V } t ( : \ & M 

W Mfg. ¢ ; EI Co., J 
Tagliabue Mfg. Co 

CONTROLLERS, AUTO Tsclar inate, Gos 
MATIC, Flow Propor \ ‘ 
tioning \ | 

American Meter Co Wheelco Inst. Co 

- R in CONTROLLERS, AUTO 
Askania Regulator Co MATIC. Fluid Propor 
Au : uC tioning 

aul remp. Cot See Controllers, Au 
Bailey Meter Co tomatic Flow Propor 
B i . tioning 

Bristol Co CONTROLLERS, AUTO 
Brook EI s MATIC Frequency 
Brown Inst. Co See Regulators 
Builders I Four CONTROLLERS, AUTO 
wasn 6 MATIC, Furnace 
Cochrane Corp \ G | > ‘ 

a H \ R 
mICCCEO! P : Askania Regulator Co 
Fischer & Porter \ . +" : 
Foxboro Co \ I ( 

ve Ke . Bailey Meter Co 





BROWN CONTROLLERS 


Electric or 
1ir-O perated Types 


Brown instruments are supplied as electri r air 
operated controllers, complete with valves, motor 
mechanisms and relays, for automatically on 
trolling temperatures, pressures, flows, liquid lev 
els, humidity, etc. Instruments indicate or record 
while they control power plant or industrial pro 

esses. Write for Catalog 89-10 


Broun Pneumatic Remote 


Transmission System 
For remote transmission of measurement and con 


trol of temperatures, pressures, flows and liquid 
levels in hazardous atmospheres. Write for Bulle 


tin 9400. 
THE BROWN INSTRUMENT COMPANY livi 
sion of Minneapolis-Honeywell Regulator (¢ 


Philadelphia, Pa 


4482 Wayne Avenue 


BROWN INSTRUMENTS 





MINMEAPOLIS-HONEY WELL CONTROL SYSTEMS 


Measure and Control 1s to Economize 




















BAILEY METER 


CONTROL 


@ Baik mbusti 
Contr re n ibstantial 
J rea ler capacity 
t turnace mainte 
é c r operators to devote to 
r tation te and improve 
t the ge ul aracter of service 
t Meter tr nakes possible the 
{ boilers at test effi 
be ti mplete mbustion 
tr w automaticalls 
t pre re | pplying fuel 
r € t rsina rd 
wit yé te iemand , 
t 2int I te mical 
t rating the Bailey 
M jral part of the sys 
nta the desire 
? it t | 
t ng r that ea 
t € 
Tt nexy ir-operate 
r te be i to all sizes 
ty 3 jing trom 1 h.p 
It t ar l 
i I tir ng 
r further int nat 1 isult weet 
Engir ring Catalogs or write for bulletin 
No. 102-A 






BAILEY METER COMPA 
1041 IVANHOE ROAD 
Bailey Meter Company Ltd., Montreal, Conada 


WY |S 











Write for complete in- 
formation and catalogs. 


Taylor Instrument Companies 
ROCHESTER, N.Y. 


TORONTO, CANADA 





Write for complete in- 
formation and catalogs. 


Taylor Instrument Companies 
ROCHESTER, N.Y. 


TORONTO, CANADA 














CLEVELAND, O. 


CONTROLLERS, At 
MATI( Furnace 
Bri ( 
Brow I C 
F & S<« 


Hays Corp 
Ivy 


Leeds & Northrup 
Li } 


1 { 
Mason-Neilan Regulato 
MeCor ( 


Hor x 
4 I 
B ( 
G I 
} & S 
Perf ( 
Pyrometer Inst. Co 
R 1 xy 


s ker I I { 
Sper ( 
Tagliabue Mfa. Co 
Taylor Inst. Cos 
Inst. Co 

( 


Wheelco 
\ Rodgers } 
CONTROLLERS, AUTO 
NM 


AATIC Gas Densit 
Refinery Supply Co 


TO. 


y 


CONTROLLERS 


SONTROLLERS 
MA y 


AUTO 


Gas Mixing 


ONTROLLERS 
MATIC, G 
terial Level 

Bin-Dicator Co 


A | 
anular Ma 


ONTROLLERS TO 


MATIC G 


A | 
avity 
Askania Regulator ¢ 
Bailey Meter C 
Foxboro Co 
Mason-Neilar 
Mir & 
Tagliabue Mfg. Co 
Taylor Inst. Cos 


Regulato 


AUTO 
Tic Humidity 
M ng ¢ 


1 


Brabender Corp 
Bristol Co 
Brown Inst. Co 
, 4 ft-} 
Cramer & Co Ine 
Detroit I r ( 


Dietert Co 
7 p 


Fenwal, Inc 
Foxboro Co 
Friez & Sons 

Ger Cor 

H-B Inst. Co Inc 
Indust 1 ( 
Johnson Service Co 

Leed & WNorihreup Co 
Mason-Neilan Regulato 


Mir Hor 
Moelle Instrument Cc 
\ R r ( 


I ~ 





“Radio Principle’’ 
Temperature Controllers 


Wheelco offers a compl 
ne of Temperature C¢ 
I ers, employing the f 
nous Radio Principle 
Con Svstem 

Rad Principle Cor 
trollers include 
CAPACITROLS 

Pyrometer Controllers 
POTENTIOTROLS 


Potentiometer Controll 


ers 





THERM-OTROLS—tIndicating or Recording Thermometer 


Controllers 


LIMITROLS—Automatic Shut-off Controllers 


PROGRAM CONTROLS—PROPORTIONING CONTROL- 
LERS, RESISTANCE THERMOMETER CONTROLLERS 


( mpiete dala are 


Cont 


wLers. 


Wheeles Insthuments 


available om all the abot 
Write for 


Our copies, today 


Co 





CONTROLLERS TO CONTROLLERS, A | 


MATIC Humidity MATI( Liquid 
Powe f i ( Wheelco st. Co 
e 1 ( CONTROLLERS, A | 

] MATIC, Load 
Tagliabue Mfg. ¢ Regulators 
Taylor Inst. Cos 
Thwing-Al Inst. Co CONTROLLERS, At 
( ra) MATIC Moisture 
v G } Ww ( Controllers Auton 
Weksler Thermometer Humidity 
CONTROLLERS, AUTO ONTROLLERS, AUT 

MATIC Humidity and MATIC Phase 

Temperature (See Cor Regulators 

trotlers, Automatic, Hu- 

midity and Controllers CONTROLLERS. A | 

Automatic Tempera- MATIC, Power F 

ture See Regulators 

CONTROLLERS, AUT O- CONTROLLERS At 

MATIC, Lighting MATIC Pressure 
Betts & Betts Vacuum 
( H Jr \ I 
Luxtrol Co., Ine \ Brad ( 

k I ( American Meter Co 
Ur Cir ( I 4 Rr 1 
Weston Elec. Inst. Corp Askania kceguiator ( 
Zer I ( Arca JK ] 
Atlas \ 
CONTROLLERS, AUT O- A ( 

MATIC, Liquid Level Au ( 

\ B yx Autor ‘I 
American Meter Co Bailey Meter Co 
\ R t Ir Baldwin-sS 


Askania 
\ 


Regulator Co 
\ ( 


\ ( Bor & 

Bailey Meter Co B n ( 
self ( Bristol Co 
R | 


Rir ( S ( 
Bin-Dicator Co Brown Inst. Co 

B n ¢ ; I I 
Bristol Co ( ‘ 

Brown Inst. Co Cont Jron § g 
B j n F ry Cor \ ft-H 
Cash ¢ Cutler-H ] 
Cochrane Corp Dav RK ( 

Cor \ H D’Este ¢ 

‘ H lr D Lu 

I RK | 1) ‘ 

I ( Fuel I 

1) ( na ratus 
} ( Fisher Governor Co 
Fisher Governor Co J Reg. V ( 
j Eng Cc er J ( 
Foxboro Co Foxboro Co 

I ( Fredericks, George 

"t ‘ riez Sons 

G Cor ] S 

(; it t { 
Guardian Elec. Mt ( \ Ss 

HH ( Get ( 

I W General Electric Co 
y y G R ( 
Johnson Service Co G s & | 

I & Hagan Corp. 

K Mfg. ¢ H W J 
Lu El} ( Hays Corp. 

Luxtrol Co., Ine Hoke, Inc. 
Mason-Neilan Regula‘ Hydr P ( 
McA Mfg. ( Illinois Engg. ¢ 

McD M Indu ul J 

M ( Kl M ( 

M R t ( Lammert & Mann 
Minr Hor Leeds & Northrup ¢ 
N \ ] ( 

\ G I Marsh Corp 

N } ‘ Mason-Nei‘an Regulat 
Pp n J} ( feA Mf ( 

Pior Ir y MeDonr & M 
Powers Regulators Cc M ( t 

¥ n T & | q n Reg 

Pre I Mir I 

P one 1 N G I 

R l \ N ern } ( 

S \ M Penn I S 
Ss \ & M Perfex Corp 

S Engir ( owers Regulator Cx 
Stets ( Pret Therm. & Ir 
Tagliabue Mfg. Co Rar In 

Taylor Inst. Cos. Repu Flow Met 
1 I Ir nt ( Reyr ] G Reg 


W ] Cor ( 





CONTROLS 


ESTABLISHED 





1927 


IN STOCK FOR 
DEFENSE FORCES 


ARCA REGULATORS, INC. 


STANDARD & SPECIAL 
CONTROLS 


lo Increase and Improve 


Production 


OUR 


of. 

Air and hydraulically, PILOT oper- 
ated, CONTROLS of WIDE RANGE 
FOR 


Manufacturers 


PRESSURE TEMPERATURE SPEED 
VACUUM HUMIDITY LEVEL 
FLOW CONSISTENCY COMBUSTION 


SPECIAL APPLICATIONS 


Sensitivity to Within 1°, Fully Compensated 


UPPER MONTCLAIR, N. J 





INSTRUMENTS 


INDEX wi 


€) 


Moror> CONTROLLERS 


ATC manufactures the broadest line of valve- 
ontrol mechanisms, standard types ranging from 
the simplest ‘‘off-on’’ 
ing of the medium against the demand at any 
moment. Thousands now in use are demonstrat- 
ing their accuracy, ruggedness and dependability. 
All models are easily installed from instructions 
accompanying shipments. Illustrated is the ATC 
RELATROL which provides compensating valve 





— SEND for BULLETIN G-10 
which describes the various standard units 
Representatives in Principal Cities 


For automatic control of 


Temperature, Level, Pressure, Flow atte 

























control to fully balanc- 


positions in direct relation 
to deviation from the con- 
trol setting. To show stur- 
diness and simplicity two 
views are shown; the upper 
a front view with two valves, 
the lower a back view with 
heavy protective cover re- 
moved. Ask about ATC be- 
fore specifying any valve- 
control devices. 





AUTOMATIC TEMPERATURE CONTROL CO. | 


25 E. Logan St. 


ONTROLLERS, AUTO- 
MATIC, Pressure and 
Vacuum (Cont'd 
rgles-Klingemann 
ide Valve Mfg. 

Schwien Eng. Co 

Scientific Inst. Co 

Spence Engineering Co 

Spencer Thermostat Co 

Sterling Eng. C 

Tagliabue Mfg. Co. 

— Inst. Cos. 

Trerice Co., H. O. 

Uehling Instrument Cc 

Vapor Recovery Systems 

Vaughn-G. E. Witt Co 

Victor Equipment Co 

Ward Leonard Elec. Co. 

Water Level Controls Co 

Watts Regulator Co. 

Wheelco Inst. Co. 

White-Rodgers Electric 

Wilgus Mfg. Co 








SONTROLLERS, AUT O- 


MATIC, Pyrometric 


Am. Gas Furnace (x 
Askania Regulator Co. 
Automatic Temp. Control 
Bailey Meter Co. 

Bristol Co. 


Brown Inst. Co. 
Burling Inst. Co 
Dickson Co 
Electronic Lat 
Electronic Pre = 
mg Chas. 
Ferner Co 
Foxboro Co. 


Hoskins Mfg 

ll. Testing ane 

Ir 7 tr ail Instrum nf ) 

Leeds & Northrup The 

Lewis Enge. Co 

Lindbe - a 

ie Neitan Regulator 
low Corp 

Percumter Instrument Co 

Tagliabue Mfg. Co. 

Taylor Inst. Cos. 

Thwing-Albert Instrument 

Uehling Instrument Co. 

Wheelco Inst. Co 

ONTROLLERS, AUTO- 
MATIC, Radio Remote 

Y 4 matic Electric 

Quardion Elec. Mfg. Co. 

RCA Manufacturing Co. 
ted Cinephone Corp 

ONTROLLERS. AUTO- 
MATIC. Rate-Volume 
(See Controllers, Auto- 
matic, Flow) 


Philadelphia, Pa. 








CONTROLLERS, AUTO- CONTROLLERS, AUTO- 
MATIC, Refrigeration MATIC, Temperature 
Allen-Bradley ( (See Pyrometric above 
Brown Inst. Co. or Thermometric below) 
Cash Co CONTROLLERS, AUTO.- 
Cutler-Hammer, Inc MATIC, Temperature- 
D'Este Co Time (See Controllers, 
Detroit Lubricator Co Automatic Thermomet- 
Dickson Co ric; Controllers, Auto- 
y rimatie Corp matic, Thermostatic; 
Frick Co Controllers, Automatic, 
Friez & Sons, Julien Time) 
Fulton Syipnun Co CONTROLLERS, AUTO. 
General Controls Co MATIC, Thermometric 
Illinois Engr. Co Bailey Meter Co. 
Lumenite Elec. Co Bristol Co. 
Mason-Neilan Regulator Brown Inst. Co. 
McAlear Mfg. Co Burling Inst. Co 


Mercoid Corn Consol. Ashcroft-Hancock 
Minneapolis- Honeywell ‘o 
Penn Electric Switch 
Perfex Corp 


“tr 80 Controls 





Phila. Thermometer Co Electr i tical ‘. ab 
Ranco, Inc. Emerson Apparatus Co 
Sareo Co., Inc Fish-Schorman Co. 
Schade Valve Mfg. Co. Foxboro Co. 
Tagliabue Mfg. Co. Friez & Sons 
Taylor Inst. Cos. General Elec. Co 
White-Rodgers Electric General Regulator Corp 
CONTROLLERS, AUTO- Gotham Inst. Co. 
MATIC, RKVA (See H-B Inst. Co., Inc 
Regulators) ill. Testing Labs 
Kessler Co. 
CONTROLLERS, AUTO- Lindt Ene. ( 
MATIC, Specific Gravi- Marsh Corp. 
ty (See Controllers, MeAlear Mfg. ( 
Automatic, Gravity) Minnea polis- Honeywe 
CONTROLLERS, AUTO- Moeller tnstrument Co 
ATIC, Speed (See Moisture Register ¢ 
Tachometric below) Paragon Electric (¢ 


CONTROLLERS, AUTO- 





MATIC, Stoker (See Seni sl A 
Controllers, Automatic, Sitentinn Saat Ch. ; 
Furnace) Tagliabue Mfg. Co 

CONTROLLERS, AUTO- Taylor Inst. Cos. 
MATIC, Strain-Rate & Tre » Co 
Stress- Rate Weksler Thermometer 
Baldwin-Southwark Cory Wheelco inst. Co 
ONTROLLERS. AUTO CONTROLLERS, AUTO 
¥ ATIC, RS. AUTO: MATIC, Thermostatic 
(See Regulators) ‘ : dl ntific Inst 
CONTROLLERS, AUTO- 4 me in Inst. Co 
MATIC, Tachrometric Askania Regulator Co 
Askania Regulator Co Atlas Valve ¢ 
Bailey ae Ce Bailey meter Co 
Barb ckwell Co Bar eman ( 
Brown ‘task, Co l é ( 
Cutler-Hammer, Inc Bristol Co. 
Foxboro Co. B r Room Equ 
General Regulator Cor; Brown Inst. Co. 
Hagan Corp. Burling Inst. Co 
Mason-Neilan Regulator Bushnell & Nevins 
Moisture Register Co Cook } tric ( 
Monitor Controller C Cramer & Co.. Inc 


Republic Flow Meters ( 


For addresses, see pages 66-76 l 


CONTROLLERS 











4300 Wizard Pi- 
ot mounted in- 
tegral with top- 
work. Note great 
er compactness 
of pilot assembly 





WIZARD PILOT 


FISHE REGULATORS 


with throttling range adjustment 





1, Throttling Range Adjustment 5, Gas-tight and weather-proof 
—I% to 75% of Tube Range. cases. 
2. Vernier hand adjustment 


mechanism for pressure setting. 6. High pressure control con- 


we nections and leads. 
3, Larger and more sensitive 


Bourdon Tube. 7. Easily changed from reverse 
4, Weather-proofintegralgauge to direct acting or vice-versa— 
housings. without changing tube position. 


Wizard Pilot Valves for Remote Control 





Surface Mounting Type 4100S Flush Mounting Type 4I00F 
Pilot with cover removed. Pilot with cover open 


DIAPHRAGM MOTOR VALVES 
LIQUID LEVEL CONTROLLERS 


FISHER GOVERNOR COMPANY 


1301 Fisher Bildg., Marshalltown, lowa 








ONTROLLERS DEMAND 











~UEHLING INSTRUMENT CO: 


py ? 
Lacuum-Dyatt-Co- 
bbsolute Sressure Kecorders -Liquid Level Fa uges 
473 GETTY AVENUE 
PATERSON, N.J. 




















ONTROLLERS, AUTO ONTROLLERS, AUTO ONTROLLERS, MANUAL COUNTERS, Hou COUNTERS, Revolutior CRYSTALS, Rochelle § 
MATIC Tin MATIC Thermostatic Non-Automatic Cramer & Cc Inc Cor Brush Development ¢ 
( Rheostatic Elec. Tachometer Corp J \ ( CRYSTALS. Tourmali 
Luxtrol Co l B ( l - | l 
‘ ‘ H j 0 it Kr | a p 
Mason-Neila Regulato ( & M I ‘ Luxtrol Cc Ine I r 
Mint Honeywel Ger ( : Mi CUBIC FOOT BOTTLE 
Fenwal. | ( ( M Contr ( 4 ( Mason-Neila Regulator (See Bottles.Cubic Fe 
Fich.Scl ma r ‘ National Elec. Controller \ I Ie) 0 ‘ CU AITER 
Friez & Sons Ohmite Mfg. Co \ I l «&) lcN ; io —_ 
Powers Regulator Cx Rubicon C¢ Weston Elec. Inst. Corp Reg G Elec. ( 
! . ( a t tor rT y 
) Ward Leonard Elec. C COUNTERS. Lumbe ae 
Tagliabue Mfg. C W ! &™M & ¢ ( . ( CL ge NT METERS 
Taylor Inst. Cos ) \ ( . 1 . feters, Current) 
{ am Inst. € ( ( . CONTROL SYSTEMS (Se Y & | ( . & | CURRENT REGULAT( 
( Controllers, Automatic MeDor oO Standard Ele Time Co (See Regulators, ( 
VW ’ ( R ( . 3 { ( rent) 
= , COUNTERS, Alarm I ‘ = rs CURVE TRACERS 
NTR ERS, AUTO : nepal COUNTERS, Photoelectri tena Ade srenng factrument 
2 j otoele ( a : 
Jot Service Co co ROLL oe U COUNTERS. Colony i Yoots ao \ ( CUTMETERS 
MATIC, Vacuum 4 . y E rument ( , Oo Amthor Testing Inst. ¢ 
See Controllers, Autc — ie 4 tine Co , . ( t M ( 
matic, Pressure cee cane ba > ; ‘ COUNTERS, Stroke MeDont oO 
Marst p CONTROLLERS, AUTO Thomas Co., Arthur H | t 8 « c Veeder-Root, Inc 
MATIC. Valve (See \ I i tae CYCLE CONTROLLERS 
Valve- Operating De- COUNTERS, Cycle ' Ss Durant Mfg. ( Ria OIA, A 
M vices Bristol Co S ‘ = he 
. ) Weston Electrical Inst . : , ? matic, Cycle 
CONTROLLERS, AUTO : . - eerie nto Mi 9. Co. CYCLE COUNTERS 
MATIC Viscosity as - , COUNTERS, Productior I A = p Counters, Cycle 
P p E ( & 4 Luxtro! Co. ts CYCLOMETERS 
Bailey Mete is Raytheo Mfg. Co. Bristol Co ; M . Od » 4 Veeder-Root. | 
P Regulator ¢ \ S n Electror Cramer & Co., | Ine M R ( CYLINDERS, GRADUA 
wwe segUrare “ \ > : D Mfg ( t . ( ED (See Apparat 
Standar ec » Co § 
& « , Sta la d EI Time ¢ Elec. Tachometer Corp oO ses y Laboratory. Glass 
‘. ' ; Cin ne Cory Guardian Elec. Mfg. Co P n Ir ( DECELEROMETERS (See 
: CONTROLLERS, AUTO Ward Leonard Elec. ¢ H . - Ss vestern ] nies Accelerometers 
MATIC, Voltage (See Westir Elec, & Mf sop eye Mme United ¢ Cort DECIBEL METERS (S¢ 
4 yon! a aaa nan aes IBE re 
Regulat COUNTERS, Footage . R nreoagr Veeder- Root, | ame d Level Met 
‘ CONTROLLERS, AUTO 4 & « oO K ( COUNTERS, Twist D P SEA 
MATIC, Volume Bristol Co Savingl Ia. tad INSTRUMENTS 
See Controllers, Autc D M ( P i , ir ( MeDor 0 , “—— B r MM ( 
unt matic, Flow Elec. Tachometer Corp R ; r Roller-Smith Co Moeller Inst. Co 
Tagliabue Mf Cc {fe Donr 1 € ( ' . Tr “ te s 
igliab 9g CONTROLLERS. MANUAL Mel Oo S D Sax! I nt ¢ DEFLECTION TESTERS 
\ Non-automatic Field COUNT . F t ( I ( ~ Her Light Wave (See Te 
; witt \ ' ogg | OUNTERS, Footage Veeder-Root. Inc < ers, Deflection, Lig 
West Ele Inst. Corp ( | S ‘ Wave) 
‘ {; I A ( t r _ 
\ ; M r ey gr COUNTERS, Revolutio: Veeder- Root, Inc DEFORMETERS 
'- National Elec Controller S W 1 . . 4 & « ; ; B vin-Sou 
CONTROLLERS, AUTO Schaefer ¥ ‘ ; eM ; Bristol Co COURSE PROT RAC TORS Dietert Co. 
MATIC. Time Ward Leonard Elec. Co Ur 1 ne i Boulin Instrument Corp (See Protractors, DELINEASCOPES 
4 ‘ W I & Mfg Veeder-Root, Inc ( ngs Mac! W Course Bausch & Lomb 
4 ( . : . I Mi . CRYSTALS. Piezoelectric ESUTal SCC! . 
- CONTROLLERS, MANUAL couNTERS. Geiger-Mull Elec. Tachometer Corp I Ir 
A be ag tenet gy ch ) : eiger ul “ Wok I ; re h & Lomb Opt. Beencer Lens Co 
Bailey Meter ( Alien-B . awe Geophys.cal Instrument Mf ( R. I Brush Development Co DEMAND, Indicators (See 
Betts & Betts \ n, I ( D General Radio Co Meters, Demand, Ele 
Bristol Co. Cor r & Mfg Welch Scientific Co Cor ; Lal tric; Meters, Demar 
| } ‘ . Gas) 
RC Manufac ’ 
Crame 2 Co Ir : ; = v . ¥- ufacturing Co DEMAND, Recorders 
; Contr Bs. 1y ( (See Meters, Demand) 
National Elec. Controller . DEMAND — LIMITING 
} R : B CRYSTALS, Quartz METERS (See Meters 
Foxb ( Superior Electric Co B } ( Demand Limiting) 
“ey Ward Leonard Elec. Cc , tr DEMAND METERS (Se 
Friez & Sons, Julier Wectis . AY h l Fae . ox 7 
+ I «& W eelco F ame otrols General Radio Co Meters, Demand) : 
Gotuam Inst. Co CONTROLLERS. MANUAL Master Optical Co DEMAND TOTALIZING 
Fam heun At P J RELAYS & DEVICES 
Hanlon-\W Non-automatic Rheo ° s 
. ' . * " RCA Manufacturing Co (See Relays, Dema 
Industrial Timer static Combustion Safeguards — P°A Manufacturing c {See Relays 
Ir ( Allen-Bradley ¢ é f 
Johnson Service Cc 4 ( r Mfg 


Wheelco Flame-otrols pro 
vide positive safety against 
combustion explosions re 
sulting from flame failure 
Flame-otrols also prevent 
entry of tuel into the com 
bustion chamber until ade 
quate means are provided 
for establishing ignition 
The Flame-otrol is the only 
combustion safeguard ip 
proved by both Underwriters 
Laboratories and Associated 
Factory Mutual Laboratories 
for all types of fuel 











( mf scription given in Bulletin N . I ? 
Write for your copy, taday. 
Write for complete in- Write for complete in- 
tormation and catalogs. g tormation and catalogs. 
Taylor Instrument Companies BA ter ¢ Insthuments Go. Taylor Instrument Companies 
ROCHESTER, N.Y. TORONTO, CANADA ROCHESTER, N.Y. TORONTO, CANADA 
16 For addresses, see pages 66-76 
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— c|METERS DETECTORS, Voltage DRAFT Controllers (See OYNAMOMETERS. Rotary ELECTRONIC METERS FEED WATER METERS 
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& Bauer, In Gen. Physical Laboratory Draft) Bristol Co ELECTROPLATING Brown Inst. Co 
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aratu I DRAFT Indicators (See i I ( ELECTROMETERS, String Rawson Elec. Inst. ¢ FILLING MACHINES 
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- CING 
, All Sizes of Boilers VOLTAGE CONTROL PRESSURE REDU 
4 FP els -cseoriatina ai. for A.C. circuits CONTROL 


epublic-Smoot combustion control sys- 











ms are designed for all sizes of boilers The Type 'TH" Transtat is the new 
pond geocnd pln equipment. Sn variable auto transformer ee 
wen regulator ... the ideal voltage con- heating and pressure reducis 
\utomatically maintains a constant steam trol for a.c. circuits. It offers high ef- porates standard Bailey Re rder 
pressure by controlling the fuel and air ficiency, good regulation, great flexi- Controllers for bolk ‘oreanice anal 
input to the boilers in balance with the bilit and damandebio- constuction: at temperature, as well as a special Bailey 
boiler load. sie P r Redu ng Valve equipped with silve 
EFFICIENT COMBUSTION moderate cost. Standard types are rae rae ? Rees 
\utomatically maintains maximum com- eet ge oe ae gy “ ait 
istion efficiency over entire range ot a ee | ee ae CONE. Spe Pe era 
oiler rating, by controlling simultane- rated 10 Kva. and smaller, 50 or 60 and is arranged to maintain the desired 
CoB “it 5 cycles, 115, 230 or 460 volts. May we final steam temperature by controlling 


usly the fuel and air input to boiler in 
1easured proportions and ina fixed ratio. 
OAD DISTRIBUTION 

temperature recorder ntroller wit 


\utomatically distributes load equally 
nong all the boilers, or the load can be RANSTA e see ker ee ee wn ae 
stributed between the boilers as desired. bi ena ates, 
WRITE FOR DATA BOOK No. S-21 


REPUBLIC FLOW METERS CO. AMERICAN TRANSFORMER CO. 


178 Emmet St Newark, N. J 


send you bulletin 51-1 which contains the quantity of water fed to a cartridge 


type desuperheate Th tempe re 
complete data? F perheater. T peratur 


is measured by a sensitive bare | IE 


BAILEY METER COMPANY 
1041 IVANHOE ROAD .-. CLEVELAND, O. 
Bailey Meter Company Ltd., Montreal, Canada 
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FILTERS, Light (See FLATS, OPTICAL FLOWMETERS BLAST FLOWMETERS, Pitot Tube FLUORESCENT FORKS, Vacuum D 
F . Of i See Flowmeters. Gas 4 I Cor CHEMICALS S ige Inst ( 
A t Mast Optical ¢ . . American Meter Co Cent S ( aaertner Scientific 
Bausch & Lomb Opt haying TERS, GAS Askania Regulator Co P zn & Bauer, Ir Kiverban L 
M ‘ n Gas Fun B h Ind Ir P n Screen ¢ FRACTIONAL HOR 
vas-agrs Rance Ferain-Eimer Corp American Inst. Co Baliey Meter Co FLUORESCENT MER POWER MOTOS 
ru . 0 American Meter Co a 7 CURY VAPOR TUBES (See Motors, Fra 
rN Spencer Lens — B It 1] Brown Inst. Co EMITTING WHITE Horsepower) 
“sass Bailey Meter ( ative Weaer, dhomviin LIGHT (See Light FREENESS TESTES 
Perkin-Elmer Corp i - a Binckley G. § 7 inet Cn Sources) nae Saekee. Jets 
alate ite & ¢ Con olentifia « SCOPES = 
ae Bristol Co Cochrane Cor Benner saben X-R FREQUENCY METE 
FILTERS, Optica wilG . ; Brown Inst. Co clot eehe Ree Phila. Crna ti Controlling 
S a Iron Fdry Sots wae Geen ae ~saeere pig eR General Elec. ( 
Ba & t ( ; ‘ ( B M 4 ‘ o M ; Westing 2 X-R Leeds & Northrup 
FLATS, OPTICAL, Fused Cochrane Corp 4c geig) peed FLUXMETERS FREQUENCY Meters 
Quartz Commercial Engg Labs oo — Ant . ‘ Electronic 
( Bausch & Lomb Opt D ( e nes idge Inst ig ake mo 
( 0 The.mal Synd.cate Ltd D t Air M ( on eae) ee ri : gpa General Radio Co 
“FLOW” oo 4 n Muray & Saves, 040 pers a. Sorthrun Co RCA Manufacturir 
. Flowmeter measu pri Fischer & Porter eat - hy & J Rawson Electrical Inst eae A METE 
ywmeters measure Fish-S an rec I herm. é r Rubicon Co ndicatin 
marily RATE of flow. Fo pea these tg ats Refinery Supply Co Sensitive Research Inst General Elec. Co 
, positive or ‘‘quantity F, , <n Republic Flow Meters ‘ General Radio Co. 
v S fluid meters, see the nu- G ag a see Speejalt Ring Balance Co FOLDING ENDURAN( E Hickok Elec. Inst 
merous classes under ‘‘Me Her - sions s x \ & Met TESTERS (PAPER Leeds & Northrup ¢ 
oo oe Ms on : _ plies: Hoke, Ince Taylor Inst. Cos | Mer pisbaaten RCA Manufacturing ¢ 
2eophysica nst 7 . satle ~— ‘ ’ Roller-Smith Co. 
FIRE CONTROL INSTRL ag omy RS ; a uu Te ting a , a ee FOOT BLOCKS Sensitive Saas) 
2 See Flowmeters as , pens : 3 . “Sey 
ME ho MILITARY ee wmeter 14 Jensen fast. Co American Meter Co Ford Motor Co West nghouse Elec. & 
“ \ FLOW METERS. AREA Kolisman Inst. Co Bailey Meter Co. FOOT CANDLE METERS Weston Elec. Inst. Corp 
at ( _ Cone & Disk Type tM ( Binckley. G. S Central Scientif ( FREQUENCY METERS 
Cochrane Corp Leeds & Northrup Bristol Co. De Jur-Ams Cor Recording 
' Commercial Engg. Labs “ul Volt & | Brown Inst. Co General Elec. ¢ Bristol Co 
‘ ( . ; 
‘ Fischer nal Porter Mason-Neilan Regulator B rs Ir on Fdry G-M Labs Esterline-Angus ( 
: «5 . Meriam Co Cochrane Corp. Luxtrol Co., Ine General Elec. C 
FIRING DISKS National Meter Co Morey & Jones, Ltd Foxboro Co. Pfaltz & Bauer, Ir Leeds & Northrup ¢ 
’ : . . FLOWMETERS, AREA National Meter Co Jensen Inst. Co Photovolt Cory Roller-Smith Co. 
FLASH POINT TESTERS Cylinder & Piston Type New Jersey Meter Co Leeds & Northrup Co Ur i Cinephone Cor Warren Telechron ( 
See Testers, Flash American Inst. Co Republic Flow Meters ae ool “ua Regulator Weston Elec. Inst. Corp Westinghouse Elec. & 
Point Bowser & ( Ring Balance Co Sissy FOREWARN DETECTOR. FREQUENCY METERS 
FLASHERS, Neon Tube Brown Inst. Co Schutte & Koerting a np ic” Bg for locating hidden Standards 
\ M ( Fischer & Porter oan Glass Ap| “sag ethses c weapons (See Detec- Bliley Electric ¢ 
National Meter Co Selas Company ae ; tors, Metal) Ferris Inst. Corp. 
& Betts New Jersey Meter Co Simplex Valve & Met T ab V Mig. o FORKS. § I t Millen Mfg. ¢ 
> Spray Engg. ( agliabue , S, Synchronizatior Sapa ete : 
FLOWMETERS, AREA + . Taylor Inst. Cos Elec. Tachometer Corp RCA Manufacturing ( 
: Free Float’ Type set ee. Oe Gaertner Scientific Cor FREQUENCY MFTERS 
FLATNESS TESTERS 4 G Furr ( — tout Cos FLOWMETERS, Vane Gaer Scien ific rp Vibrating Reed 
Equipment « “ed ll ¢ Riverbank La f 
See Testers, Fiatness I ( abate ‘ a " siddle 'o., s. 
Light Wave Fischer & Porter FLOWMETERS, LIQUID a so Meter FORKS, Tuning : 
Fp grime tek “tarkcbenain Clore bee Fituaiebers, es z_& Sons Clay-Adams ¢ FRITTED GLASS FIL. 
LATS. 0 CAL Hoke het lil. Testing Labs FORKS. Tunir Elect TERS & APPARATUS 
S ® K ie FLOWMETERS, Open- Mason-Neilan Ren | _ hag lectric- ntral Scientific ( 
\ > Stream Simplex Valve & Meter A seed : haat Cc Fish-Schurman Co 
Bausch & Lomb Optical FLOWMETERS, AREA Bristol! Co FLOWMETERS, Venturi reactor age slags Pfaltz & Bauer, It 
x s Orifice & Plug Type ; jers Iron Fdry alley Meter Co. Can ig nst. ¢ 7 
inal American Meter Co. Cochrane Corp Gal ae a Central Scientific ¢ FUEL ANALYSIS 
" ; It r I I V & Bristol C¢ TUCAEO AT : APPARATUS | 
: } y.G re S Mason-Neilan Regulato Brown Inst. Co Elec Tachometer Corp ntral Scientif ( 
Fish-Schurman Co Brown Inst. Co Morey & Jones, Ltd B ters Iron } ngineering L. ] Eimer & Amend 
, Cochrane Corp Republic Flow Meters Cor hrane Corp Gaertner Scientific Corp M aie & _ “g 
Gaertner Scientific Corp Fischer & Porter Scientif Ins Co. Cal cache Ge General Radio Co Parr In nent ¢ 
‘ 4 o Mason-Neilan Regulato S .V &M Ir . Sey ierii as al H thaway + ¢ Precision Scientif 
o ‘ Republic Flow Meters : 3 nsen Inst. ¢ Miverbank 4 Sargent & ¢ 
Cont'd aylor Ir Cos FLOWMETERS, ORIFICE ipso i Vol eC Welch Mfg. ¢ Tagliabue Mfg. Co 
and NOZZL Mason-Neilar ‘Regulator 


\ G Ir : 
American Meter Co Morey & Jones, Ltd 


skan gui ; Republic Flow Meters 
en Deautater . Ring Balance Co 
ao B Ind Ir 

aati Simplex V & M 


Sinem er _ Taylor Inst. Cos 
Bristol Co FLOWMETERS. Weir 
P Brown Inst. Co Bailey Meter Co 
ew erse if e ers Builders Iron Foundry Binckley, G. S 
Y Bristol Co 


cn rb a FLOW GAGE 
TOOL-OM-ETER and ll Fo Guanes. 


Foxboro Co } , Corp 
Foxboro Co. 
y. W 


Hoke, Inc terpes 
DRILL-OM-ETER fee ay ane, Leal, Voll WITH 
Leeds & be noe gla Co ~ssromg- ge ml pe 


- pel & y , va { 4 s 
Mavon-Wellan Regulater = Tivior inet. Gos. Unique Rolling Scale 

















Measure the flow of 


6 Morey & Jones, Ltd FLUE GAS ANALYZERS 
Compressed Air to Permutit ( ed Gas Analyzers I 
Pgh. Equitable Meter a. —_ S the only Manometer 
/ > Republic FI § . . “ 
any process or tool. Ring aobaee — (See Gas Meters). type flow gage with these seven 
Guide the mainte- Ruska & Co., Ir FLUID METERS, LIQUID special features: 
. R Scientific Glass Appar 3 (See Meters, Liquid) 
ance of pne atic Scientific Inst. FLUID METERS : . 
nance of pneumatic s x Valve & M QUANTITY (See Gas Patented rolling scale—Direct read 
. ‘ , ' Tec. Tagliabue Mfg. Co Meters Meters, Cur : : . j 
) —_ 
equipment in effec avg og at nag ngs in any unit of flow—Automatic 


zero check with each reading — 
Optional piping connections—Instant 
registrations of courterflows—No cor- 


tive working condi- 





tion. 


These meters are of FLOW METERS rodable calibrated chambers—Reliable 
; Bie ie ih =“ U-tube performance. 


the constant head, 
variable orifice type, LOW PRESSURE METERS 


simple, reliable, Standard Differer 
1” to 8” W 


This gage is sturdily built; yet hand- 
some. Standard differential range is 
Head Range 144 inches water using mercury 


portable, only one Standard static range is 300 Ibs. 





moving part. Used HIGH PRESSURE METERS NOTICE 
on air and other Standard Differential Head Range “i 

0” to 150” of Water The direct-reading rolling scale for 
gases at 1-300 lb. manometers is fully patented. Other 


° manufacturers will please respect 
our rights 


_ — | 210G SALANCE Jensen Instrument Co. 
seamacenc dina & INSTRUMENT CO. Since 1923 


= ; _ “1: 335 CENTRAL AVE. LOS ANGELES 
a 40 N. Franklin St., € hicago, Til. 120 MARKET ST. SAN FRANCISCO 
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Electric Flow Meter Mechanical Flow Meter 


COCHRANE FLOW METERS 


Pressure & Temp. Recorder 


for flo 






[he Cochrane Meter line is the most complete flow 


meter line available to American industry. To satisfy 
all the different problems encountered in the measure- 
ment and recording of fluid flow, Cochrane has de- 
signed instruments of specific characteristics to meet 
these problems. Bulletins are available on any and all 


of these. 


Liquid Level Meter Ring Balance Meter 












ay 


<—— 


For Measuring the Flow of 
Steam - Water-Gas-Air-Oil 
WORKING PRESSURES 
Republic meters are available for all work- 
ing pressures up to 5000 Ib. per sq. in. 
RANGE EASILY CHANGED 
The range of a Republic meter can be 
easily and quickly changed by merely 
changing the range tube. : 
READING INSTRUMENTS 
Che Republic indicator, recorder and in- 
tegrator operate independently of each 
other and can be supplied separately or 
in combination. They are remote reading. 
EASILY READ 
Che indicator scale and the recorder chart 
ill have uniform graduations and are 
direct reading. The integrator has a large 
cyclometer type dial. 


WRITE FOR DATA BOOK No. 701 


REPUBLIC FLOW METERS CO. 
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COCHRANE CORP., 3120 N. 17th St., Philadeiphia, Pa. 
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*Trade Mark Reg 


Fischer & Porter Company now offers the STABL-VIS 
rotameter designed to eliminate the effect of changing 
fluid viscosity from flow rate measurement. Based on 
the sound application of the latest developments in 


fluid mechanics research, the F & P STABL-VIS rotam- 


eter renders negligible the effect of viscosity changes 


Linameter 





from as low as 0.1 centipoises to as high as 50.0 
centipoises on rotameter calibrations. 


This F & P development makes complete the superiority 
of the rotameter sight flow meter over manometer type 
flow meters. Visibility, accuracy, simplicity of installa- 
tion, linear scale and corrosion resistance have already 
established a preference for F &P rotameters with 
precision-bore tubes. Now, the development of the 
STABL-VIS rotameter again raises the standards of 
flow rate measuring practice. 


WRITE FOR COMPLETE INFORMATION 


FISCHER & PORTER CO. 


63 W. QUEEN LANE, PHILADELPHIA, PA. 





HBROWN 





For Controlling, Recording, Totalizing 
and Indicating the Flow of Fluids 
such as Steam, Water, Gas, Oil, etc. 


Brown Flow Meters are available in two types 
the Electric type and Mechanical type 


ELECTRIC TYPE Complete equipment consists 
of three units, the orifice plate, manometer and 
instrument Instrument can be located at a re 
mote point from the orifice and manometer 
(point of flow measurement). 


Because of this flexibility, it is particularly 
adaptable for applications where instruments are 
to be remotely located, Write for Catalog 2007 


MECHANICAL TYPE: Complete equipment con 
sists of two units, the orifice plate and the in 
strument. The meter body is integral with the in 
strument. Readings are transmitted mechanically 
from meter body to instrument. Write for Cat 
slog 2203 


THE BROWN INSTRUMENT COMPANY, a 


sion of Minneapolis-Honeywell Regulator ¢ 
4482 Wayne Avenue, Philadelphia, Pa 


BROWN FLOW METERS 


AND 


MIMMEAPOLIS-HONEY WELL CONTROL SYSTEMS 


Te Measure and Control is to Economize 


Mention THE 1941 INSTRUMENTS INDEX when 











BAILEY 
Qluid Meters 


For STEAM - LIQUIDS - GASES 


id Meters are designed t 
rd and integrate the flow 
r gases under practically 


ire or temperature condition 
riety of indicating, recording 
ng mbinations are availabl« 
listinct types of flow 
variety of possible combina 





iow meter engineer t 








pe r t ich is pre-eminently 
ite t w asuring applicatior 
re rde grators at a «< sideratl 
listar rimary element, Baile 
oyn avaulabie t pr l¢ 
electri a 
For detailed informatior nsult Sweet 


Engineering Catalogs or request a copy 
bulletin No. 301. 


BAILEY METER COMPANY 
CLEVELAND, O. 


1041 IVANHOE ROAD 
Bailey Meter Company Ltd., Montreal, Canada 








FUEL to GAGES 
FUEL FLOW INDICA.- FUSES, INSTRUMENT 
TORS Littelfuse Labs 

Askania Regulator Co Meter Devices Co 
Autocall ¢ GAGE BLOCKS 
Bailey Meter Co Ford Motor Co 
Bristol Co Illinois Tool Works 
Brown Inst. Co Pratt & Whitney 
Commerical Eng. Labs Scherr ¢ George 
Eclipse Aviatior Standard Gage C 
Fischer & Porter Van Keuren vo 
Foxboro Co GAGE GLASS ILLUMI 
Mason-Neilan Regulator NATORS 
N na Air Burner Vrigt Austin Co 
Pioneer Instr GAGE TESTERS, Dead- 
Tagliabue Mfg. Co weight 


Taylor Inst. Cos American Inst. Co. 


‘ r Equipment ¢ Amthor Testin ng Inst. Co 
FURNACE CONTROL Ashton V ( 
SYSTEMS ‘See Co Conse Ashcroft-Hancoc 
trollers, Automatic Crosby Steam Gage Coc 
FURNITURE, LABORA. Holz, Herman A 
_ TORY Olson Testing Machine 
I n Mfg. ¢ neer Instrument 
Kewaur vee Mfg. Co Refi ery Supply Co. 
Ww. W Star Brass Mfg. Co 


GAGE TESTERS, 


Labor y Fur niture Co Fiuid-scale 

M ne Furt ure Works (Crosby Steam Gage Co 

Sheldon & Cé GAGE TESTERS, Liquid- 
Sjost a f column 

S hern Desk Co Consol Ashcroft-Hancoch 
Welch Mfg. ¢ Pior Instrument 


Write for complete in- 
formation and catalogs. 
Taylor Instrument Companies 


ROCHESTER, N.Y. TORONTO, CANADA 











AMES Shockless Gauges 


replacing less durable 
ones on where 
rough treatment is apt to damage 
mechanisms. They 
indicate the slightest 
size variations and have several 
other exclusive features besides the 
shock-absorber. Send for your copy 
of the bulletin describing them. 
’ 


B.C. AMES COMPANY 


WALTHAM, MASS. 


are steadily 
measuring jobs 
the sensitive 


accurately 














GAGES. Bore 
Brown & Sharpe 
Comtor Co 
Federal Prod. Corp. 
Pratt & Whitney 
Scherr Co 
Sheffield Gage 
GAGES, Bourdon 
Ashton Valve Co 


GAGES (See also object of 
Measurement and 
control) 

GAGES. Absolute Pressure 
Bailey Meter Co. 
Binckley, G. S 
Bristol Co 
Brown Inst. Co 


Consol. Ashcroft-Hancock 


kmery Co Bailey Meter Co 
Foxboro Co Baldwin-Southwark Corp 
Kolisman tnst. Co. a An B essing Co 
ee Bristol Co 
a © Instrumen 

= Instr ss er - Co Brown Inst. Co. 
>r om ‘ ; I Consol. Ashcroft Hancock 
P 1 Therm. & I Crosby S m Gage 


Scienti tific Inst Co inl 
Tagliabue Mfg. Co Err 


Taylor inst. Cos. Emery Co 
Uehling Instrument Co teagy Co. 

United States Gauge bea Corp. en 
Victor Equipment Co — dg 


GAGES, Air 
1 Valve Co 
Bailey Meter Co. 


Improved Gauge Mfg 
Marsh Corp 
Mason- Metten Regulator 


Bastian-Blessing Co Mercoid 

Bristol Co Pioneer Peril nt 
Consol. Ashcroft-Hancoct Kepublic Flow Meters 
Detroit Air Meter Co Star Brass Mfg. Co 


Foxboro Co Tagliabue Mfg. Co. 
Friez & Sons Taylor Inst. Cos. 
Lambert Meter Co., Inc Trerice Co 


Marsh Corp United States Garge Co 

Mason-Neilan Regulator GAGES Caliper (Dial) 

Rochester Mfg. Co wn & Sharpe 

Star Br Mfg Federal Prod. Corp. 

Tagliahue Mfa Cc Glogau & Co 
Starrett Co 

Uehling Inst. Co GAGES, Center 

Gage Cr n Rule Co 
V r | rent Co \ Falls Co 
GAGES, Alarm “ees MM 

Ashton Vals Co on T 1 Co 

Bailey Meter Co GAGES, ee eg ed 

Bristol Co Ames U¢ 

Consol. Ashcroft-Hancock Coats Mach "Tool Co 
Comtor Co 


Croshy Stean Gage 
“i Federal Prcd. Corp 


Foxboro Co 
Gaertner Scientific Corp 
ral E & Model 


Marsh Corp 





Mason. ~~ Regulator Gene Engg ‘ : 
Precis "} n. & Inst it nt S] ilties ¢ 
Star B Mfg J n Machine 
Trerice Co Pr ney 
Uv. S. Gage Co P Gage & Tool 
Ss Co 

GAGES Beye Srhs 
Coats To Co She Id Gage 
Comtor C United ( phone Corp 
Federal Prod. Corp. GAGES, Compression 
Prec Gage & To Bacharach Indus. Inst 
Sax! Instr. ( G. M. Co. Mfg 
United Cir ne Corp Riehle Div 

GAGES Automatic Sort Sax] Inst. Co 

ing T io Scale Co 

Ir ment S l ( United States Gauge Co 





WATTMETERS 
FREQUENCY METERS 
POWER FACTOR METERS 
VOLTMETERS 
AMMETERS, ETC. 


i” Rectangular Cases, Flush or 
Surface Mounting. With or without 
illuminated dials. Neat, attractive, 
easy to mount, 


OMPLETE INFORMATION UPON REQUEST 


sizes and types of 
Instruments 


urers of all 
Indicating 


Manufact 
} 
Electrical 


HICKOK 


ELECTRICAL INSTRUMENT COMPANY 


DUPONT AVI CLEVELAND, OHIO 


10514 


For addresses, see pages 66-76 


GAGES, Cynder GAGES, Differential 
B 


Ames Co Pressure (Contin 
Coats Mach Too! Bailey Meter Co. 
Comtor Co Binckley, G. 8 


Federal Prod. Corp 
Lufkin Rule Co 
Pratt & Whitney 


Starrett Co 


Boiler Room Equip 
Bristol Co. 
Brown Inst. Co. 





United Cinephone Consol. Ashcroft Han 
Victor Equipment Crosby Steam Gage 
GAGES, Depth, Linear Defender Automatic 
Ames Co., B. C. Detroit Air Meter ( 
Brown & Sharpe Dwy Mfg. Co 
Glogau & Co Ellison Draft Gage 
nstrument Specialties Foxboro Co. 
Lufkin Rule Co — & Sons 
Sale less, In 
Pratt & Whitney Gas Ap ince Specia 
Starrett Co Hays Corp 
Union Tool Co Jensen Inst. Co 
3. e i] i e Lambert Meter Co 
a a Mason-Neilan Regulat 
Geophysical Inst. Co Meriam Co 
GAGES, Dial, Machinists’ Moeller Instrument 
Ames Co., a Morey & Jones, Ltd 
Brown & BR Pioneer Instrument 
Chicago Dial Ind Se : 
Fer Prod. Corp. Pref 
erne Co 
Genales Andrew Reput 
de scier 
- 5 Scien 
Simplex Valve & Met 
Waltham Dial Gage Tagliabue Mfg. Co. 


Taylor Inst. Co. 


GAGES, Differential Pres- 
sure 1. instrument Cc 
American Meter Co. tage 
Bacharach IndustrialInst. GAGES, Draft (See Gag 


Cont'd Differential Pressure 





MARSH dapat GAUGES 


e\ P 





detail 


JAS. P. MARSH CORPORATION 
2047 Southport Ave., Chicago, IIl. 
The Marsh line also includes dial thermometers, 
steam traps, radiator air valves and supply valves 

vents, etc. Ask for bulletins 











FEDERAL 


DIAL INDICATORS 
for 
TESTING INSTRUMENTS 


Improved Low Friction Federal Indicators 
end themselves particularly to laboratory 
and scientific uses, where precision meas 
urements must be exceptionally accurate 
They are available in five sizes graduated 
from .00025” to 0.005” 

For catalog including 
ments write to— 








latest develop 





FEDERAL PRODUCTS CORP. 


1142 Eddy St., Providence, R. |. 
Detroit — Chicago —Cleveland—New York 
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ES. Drill Grinding GAGES, Liquid Level, 
r tule ¢ Indicating 
Tw Dril American Meter Co 
. Ashton Valve Co 
ES, Feeler Aut i ( 
Gauge Mf Bachar Industrial Inst 
a : Bailey Meter Co 
: Bastian-Blessing 
: Binck yr, Ga. S 
we Bin-Dicator Co. 
oar a - Boston Auto Gage 
be bie Pump Cc Bowser & ¢ 
American Meter Co. Bristol Co 
Zailey Meter Co. Brown Inst. Co. 
n-B ng Builders Iron Foundry 
Bristol Co Burt Scientit La 
y Jron Sponge Certified Gauge 
4 eter Cochrane Corp 
( Consol. Ashcroft Han 
t 50 { sby Ste Gage 
v a e Specialties ) R ( 
; Meter Co Defender A tic Reg 
Mason-Neilan Regulator Dickson ¢ 
Mi r Ele ndicator ¢ 
, G ( Elec. Tachometer Corp 
Tagliabue Mfg. Co Fisher Governor Co 
Taylor Inst. Cos Foxboro Co. 
J mt Frick ¢ 
AGES, Grinding Gel Cor ( 
Ames Co., B. C Ger J: ; 


« sha e 


‘ ( Hanlon-Waters, Jn 
Federal Prod. Corp. International Filter ¢ 
R Co. Jensen Inst. ¢ 
aa Jerguson Gage Co 
AGES — Johnston & Jennings 
Ford Motor Co K Sree NWIICHOOR! 
General Engg. & M mine -Beckey 
R ( Klingerit Ir 
, Leeds & Northrup Co 
Leupol \ ] 


sAGES, Hook Liquidometer Co 
( WwW. & L. ! Lumenite Elec. ¢ 
Luxtro! Co., Ine. 


yy ( past : Marsh Corp. 

GAGES, Hydrostatic Le ay ig ag aati 
(See Gages, Liquid MeN : tn Rais 
Level, Indicating ee ‘ y The ™ 

GAGES Internal Dial Morey & Jones. Ltd 

, M Nathan Mfg. ( 
‘ N Gas Equipmer 
Federal Prod. Corp P Ele I : 
G Er &M \\ mak ecihie Ta Maetae 
S ( . A ~ t 
GAGES. Limit rterenge 3 Corp. ae 
Ford Motor Co & o> : , se Ir 
( 1 ( : uty 
( I & Model W ! I ue « i 
; " ie R Gauge n 
( q,ag { | ] M 
\\ ‘ i ‘ 
Tike! Bg R M ( 
: s & K ng ¢ 
' Cir ne 
Va Keuren Co Con 





Maintaining PROPER DRAFT 
s relatively a simple job once a Hays 
Draft Gage has been installed. Ac- 
curate measurements supplant guess- 
work, resulting in more efficient com- 
bustion 


HAYS ORIGINATED and perfected 
the dry or diaphragm type of draft 
gage and today Hays Draft Gages 
are standard equipment in thousands 
f the nation's boiler rooms. 


HAYS DRAFT GAGES are offered 
n a wide variety of types from the 
V-type, illustrated above, to record- 
ng gage. Send for our catalog to- 
day. Write to 925 Eighth Avenue, 
Michigan City, Indiana. 


The 








GAGES, Liquid Level GAGES, Micrometer 
Indicating (Cor Ames Co., B. C 
Sir «Va &M Amchor Testing Mach 
St Br Mfg me wa se 
Tagliabue Mfg. Co ( \ ‘ 


Taylor Inst. Cos Gaertner ¢ 
Hain i 


Uehling Instrument Co G ( 
T Ss. G ( I nt § ( 
Va KR y S I R ( 
Ww & T M ; ( 
Westir ise Elec. & Mf P T & Ir 
Wheelco Inst. Co scner 
Will oe mate hee Van os gg Co 
f bsor tag ctaraiaa GAGES, Oil (See Gages 
Liquid Level 
GAGES, Liquid Level GAGES, Optical 
Recording (See Gages B & I ‘ 
Liquid Level, Indi , D Ind. ( 
cating } _ \\ 
GAGES, Loss of Head Gaertner Scientific Corp 


Bailey Meter Co Jarreil-Ash Co 
B V G S I & | 
Bristol Co s ( 
Builders Iron J United ¢ ne 
Foxboro Co f ! 
’ | ( GAGES, Paint Film 
1 ) Ger } ( 
Morey & Jones, Ltd - Inst. Co. 
Taylor Inst. Cos uM : 
GAGES, Mercury Saxl Inst. ¢ 
Amthor Testing Mach GAGES, Paper Thickness 
B ly lr (See Gages, Thickness 
Bailey Meter Co GAGES Ay ey Ring 
B ! Tro Fi n VW nit Mi ( 
> SCler GAGES, Pitch Diameter 
‘ : Spor Brown & S 
( \ ft Har Federal Prod. Corp 
Defer \ R Greent > } & Die 
D I ’ I fkin Rule Co 
D Mei ‘ & W ney 
Eimer & Amend 2 ! be Int 
G \ ! s NioE ‘ 
( , Van Keuren Co 
iI p ne GAGES. Plug 
P . WV & Dodge 17 Gas 
: . ; Brown & S 
M & Sor ord Motor Co. 
Mason-Neilan Regulator Greer ‘| & D 
M ( M fy t Dr 
Moeller Instrument Pratt & W . 
Morey & Jones Pre n G & T 
P n I & I Sheff G : - 
Refinery Supply Co West & Dod Thr. Gag 
Scientific G bin GAGES, Pneumatic Tank 
Bacha Industrial 
~ ] \ + 
. x V F &M Mason-Neilan Regulator 
. ; Pneumercator C 
Tagliabue Mfg. Co R Mfg. Cx 
Taylor Inst. Cos Uehling Inst. C 
rerice Cc GAGES, Precision Measur- 
Uehling Instrument Co ing 





- FKOXBORO- 
PRESSURE GAUGES 





The 
lies in the measuring 
u the 


rue vadiue OI a pressure gauge 


elemen 











Foxboro offers y ideal type fo 
each class of pressure measurement 
1 1 t 00 lbs 
1 SI fy Indicating 
eet 
X i > C Sule 
»f ccurac 1c ty to with 
st continu S Sé 
Vrit I I specif 
s on the t f instrume O 
eand ve daitaile of th 
service req snts. The Foxboro 


Company, 46 Neponset Avenue 
Foxboro, Massachusetts, U. S. A. 
Brc nc} n nc I citie Oo! 


offices 





D 


ties 














For addresses, see pages 66-76 


GAGES 


Ames C B. ¢ GAGES, Pre : 
B & S ing 

( ‘ Bristol ¢ 

Federal Prod Corp Brow Inst ( 

} ( Brush Develog a 

Ford Motor Co 

Gaertner Scientific (¢ p ( 

I R mmercial Eng. La 


‘ 
Thwing-Albert Inst. ¢ 


Van Keure ( 

iAGES, Pressure Indicat 
ing 

\ 

American Meter Cc 
\ \ ‘ 

B l 

Bailey Meter Co 

] \ 

B > 

Ba ] 

B ( 

B & 


Fredericks 
Friez & Se 


George 


Gotham Inst 


Write for complete in- 
formation and catalogs. 


Taylor Instrument. Companies 


ROCHESTER, N.Y. 





TORONTO, CANADA 





BAILEY 











MULTI-POINTER 











GAGES 


BAILEY METER COMPANY 


1041 IVANHOE ROAD 


CLEVELAND, O. 


Bailey Meter Company Ltd., Montreal, Canado 








GAGES to GAS 







































































GAGES. § w Thread GAGES. Vacuum TANK A | 
See Gages, Pressure ( 
MI } GAGES, Venturi (See Flow 
ors hy ssn Ve EQUIPMENT 
t S " 4 GAGES. Water Level (See 
bd ad Sheffield Gag Gages, Liquid Level 
Starrett‘ GAGES. Wind — 
Union T ( American Inst. Co 
West & Dodge 1 D Air M 
Zeiss, Ir Carl Friez & Sons . 2 ae 
GAGES, Sliding } Ir nay n 
Pratt & Whitney Green, Henry ee 
staat Van Keuren Co Kenyon Ir nt ¢ sfc 
——— GAGES Snap Rieker Inst. ¢ as D 
& Sharpe Taylor Inst. Cos eS a ge 
Gen. Engg. & Model W GAGES, Wire Measuring oe 
ARE RUGGED Greer Tap & Di Ames Co., B. C i> a = 
' M-G Gage Cory Brown & S " 2 
Pratt & W ney Federal Prod. Corp - wed . 
DEPENDABLE, Precision Gage & T G nf I & D CTo—°o 
Sheffield Gag Ha vay Ir ( & od 
ACCURATE GAGES Spline Instrument 8 Maw @ 
. Brown & Sharpe by tt & W I 4 Ao 
Pratt & Whitney tarre ( eo ee oe 
Precision Gage & T GALVANOMETERS, A-c & .- © =x 
Sheffield Gage Brown Inst. Co 3s! “2 . ._. 
— Star Brush Development Co o of SS & 
Pratt & Whitney Cambridge Inst. ¢ ~ baal > SB oe 
GAGES. Strain Central Scientific C = nu - 2.2 
American Inst. Co General Elec. Co = © ios nan © 
Baldwin-Southwark Hathaway Inst. C Patten! m 2 © = oe 7 
Binckley, G. S Heiland Rese h ¢ ae aoe Pc ok 
Gener Elec. { Leeds & Northrup Co. ao "Re. 5S ~ <« © 
Hathaway Inst. ¢ Pfaltz & Bau Inc D on kp me Bs 7) 
Metzger & Sor Rawson Electrical Inst rs a ae op v 
Miller Corp., Wm Rubicon Co sae 8 = by a — 
Olsen Testing Machir Ruska & C os Ss as. 6 x) S S&S te 
Pratt & Whitney Sensitive Research Inst 2 OF Ose a. ag = 3 
Sax] Inst. ( Taghabue Mfg. Co. ye So a a a 
Starrett ¢ Welch Mfg. ¢ m— VD aos Q) Ee 09g 
GAGES, Surface Weston Elec. Inst. <6 3 "a & as 
Ames Co., 8 Cc Wheelco Inst. Co. mt oy om a Ss o 
rowr Seyvaot 4 “ 
| cet hg GALVANOMETERS, As- nom S:ae Ma 2 
forse drew tatic om > = = 2 
Federal Prod. Corp Cambridge Inst. Co ae a w & 3 wT 
Lufk n Rule Co Central Scientific C Mary Mog a = 
U. oi GAUGE eu. Millers Falls Co Chicago Apparatus Co ma Ss ee” ‘i = 
ange inst . Hathaway Inst. C it &= si a} 
. . . ’ . Leeds & Northrup Co. jc a ele 
Makers of Indicating and Recording Zeiss, In — Rawson Electrical Inst. Seto Sos 
Pressure Gauges GAGES, Taper Sensitive Research Inst SS a ae f 
tally Bey <n Tagliabue Mfg. Co. SHS Seo 
edera 4 Wheelco Inst. Co. Meo Ms & 
Precision Gage & Tool 5. Oe 
ALL SIZES AND TYPES Precision Gaze svaneusren, cs Blo. ! 
FOR EVERY PURPOSE Sheffield Gage Brown Inst. Co. a =o @ MS Of 0 
Starrett C Cambridge Inst. Co oa Pt SRO 
e GAGES, Telescoping pine ecsed — “ate 
nS ae General Elec. Co PETROMETER CORP. 
44 BEAVER ST. - NEW YORK Pacific Specialty Supply bd ag Co 4 Star Square 
Starrett Co Hickok Elect. Inst. Co. LONG ISLAND CITY, N. Y. 
GAGES, Thickness J-B-T Instruments 
Amerigan Askania Cor Leeds & Northrup Co. 
g Pressur indicat GAGES. P . Ames C B Pfaltz & Bauer, Inc 
ee Se Se eee Tene seeere: Amthor Testing Inst. Co Rawson Electrical Inst. GAS ANALYZERS, Am- GAS ANALYZERS, Carb 
ang : ture (See Gages, Pres- Brown & Sharpe RCA Manufacturing Co monia Monoxide 
Heise I 2c sure Indicating) Federal Prod. Corp Roller-Smith Co. Burrell Technical Supply Sacharach Industrial Jr 
[ ndu ] 
Hoke GAGES, Pressure, Tire Ford Motor Co. Rubicon Co. Cambridge Inst. Ce Sure Technical Supply 
Indust t Air Balance Inst. ¢ General Elec. Co Sensitive Research Inst Engelhard, Cha Cambridge Inst. ¢ 
Jerg I S. Gauge C Gen. Engg. & Model WW Shallcross Mfg. ¢ Mer i Cory Chicago Apparatus (¢ 
King y ( eaase. & . Hi. Testing. Labs Simpson Ele ( Pern as. Eclipse ao ir 
comers “to . Pressure ac- Wl esting abs. Takekee Mfa. Co ieerades liy i i 
A uum (See Gages, Pres- Instrument Spec ( Thwing-Albert Inst argent & ( wag roca 
Leeds & Northrup sure Indicating) Le fkin Rule Co Triplett Electrical Inst Tagliabue Mfg. Co i — 0 
Li el & Magnetic Gauge C W. M. Welch Mfg. C . P 
Logansport ‘Mae! ne GAGES, aw Metzger & Son Weston Elec. Inst. Corp wae Ogg ame Car- — be Northrup Co 
Marsh Sere. « > oti & Tool Millers Falls Co Wheelco Inst. Co. an Ir fachle & Son 
Mason-Neilan Regulator a eee ¢ , Pr & Whitney GALVANOMETERS. Pie- = sais te . ‘: Mine Safety Appliances 
Mercoid Cor Me ce? Precision Gage & Tool , sacharach Industrial Inst Sargent & C 
se n Profile Gauge fs ain: ihe Sine zoelectric ' Scientific ; 
be ) Cinephone Cort Precision Therm. & Ins Brush Development Co. — here -. . Scientia — Apr 
Moeller Instrument Co i f Rand Frank F " S Ca ige Inst. Co Scient Inst. ¢ 
aasine Har wy 8 Sarl I Co GALVANOMETERS, Re- Central Scientific ¢ Tagl 
Parks ( . GAGES. Radius Shem vy m flecting “ - ag iabue Mfg. Co 
Pioneer ficiy bs Sheffiel age . efender Automatic Reg 
Pittsburgh Equitable Met Lufkin Rule Co. del & Co Rawson Electrical Inst Dwyer Mfg. Co GAS ANALYZERS, Chior 
nc OTe SO. Co GALVANOMETERS, Vac- Eimer & Amend inated Hydrocarbons 
a n Gage & Too! United Cinephone Cort Alfred . uum-tube , ; Ellison Draft Gage Co Willson Products, Ir 
— y "herm & nst j ! t. Co. ngineering pn ne ‘a mS inn ‘ 
Pe cision ~ tg —_ ee ~ = (See Rain ey eg ns athaway Inatroment Co Engelhard, Chas GAS ANALYZERS. Flue 
ogy on oo ° Van earen Co Measurements Corp. Fish-Schurman Co. Gas (See Gas Analyz 
RCA Manufacturing CO. Gages, Rifle Bore Waltham Dial Gage National Technical Labs Fisher Scientific Cc ers, Carbon Dioxide 
Refinery Supply Co Hathaway Inst. ( , Tagliabue Mfg. Co., C. J Friez & Sons GAS ANA 
Ret Flow Meters Pratt & Whitney GAGES, Thickness, Mag- GALVANOSCOPES Gow-Mac Instrument a a 
Rochester Mfg GAGES. Ri a netic a Central Scientific Co Hays Corp. BR 9 , 1 
Scientif Ins C ing merican Ins +0. 4 ebler sacharach Industrial Ir 
Star Brass Mfe. C Brown & Sharpe Commercial Eng. Labs GAS ANALYZERS. Air 7 itis Paci hs. diac Burrell Technical Supply 
T Seaenfield Tar : Die Tisaes , , Burrell Technical Supply antz ely D Pitcaae Seetetaie’ a 
agliabue Mfe. Co. Greenfield Tap & Comtridee tast. Ce Leeds & Northrup Co Apparatu 
Main glia Pr tt. a wi — Wiekok rn naa Co Central Scientifie Co Machlett & Son GAS ANALYZERS, Hy 
e Co ~Seaner em a ataemetic Ganve Co Eimer & Amend Permutit Co drogen Sulphide 
Uehling Instrument Co. - crate . Ae gy = Fish-Schurman Co. Potter Ce American Meter 
Ur Cir ne Corp West & GAGES, Tide Fisher Scientific Co <a mn Therm. & Inst Brown Inst. Co 
SG ( “bina a ee Co Sect & Sons Preferred Utilitie Mfe Burrell Technical } Supply 
me ¢ . ha f fg. - I S g saahine 
. & ; H Bir y G. S wa < ; Republic Flow Meters 2 SAS wear a 
N M ‘ Son gn Uehling Instrument Co Mine Safety Appliances és Bee Pt, Connelly It a Sponge 
W , ring Federal ie Corp GAGES — Permutit - : me fic — = Eimer > Amend | 
ote ‘ is \ n D ( Sargent ¢ n ns ( hnson- ms, I 
GAGES. Pressure—Record- oad tm Rule ¢ & D Riehle Div Scientific Glass Apt Tagliabue Mfg. Co. Mine Safety pee 
ing (See Gages, Pres- soaps Saxl Inst. Pa ie Mfg C Uehling Instrument Co ia xo 
sure, Indicating Cor s Cc W n P ts, Ine W Apparatus ( Scientific Glass Appar 
' 
. a | . |} ’ ° v | . 4 . a o 
CAMBRIDGE POT GALVANOMETER  --- rugged ... inexpensive 
THIS GALVANOMETER is a sma nexpe! e instru CAMBRIDGE FURNISHES a wide range of 7 high and 
om ofa ensitivitv f a refi A ow frequency measurement for Ist I arch = ar 
: ce . ymmercial testing laboratories Literature inge 
; nstruments suitable for precise measurement iY A.C 
I raing!y ain — current oltage and power, will be sent upon é wil 
iboratory It is fitted wit th a e constructed to meet ecial requirements 
" ef suitable f nu I t 
a é i ise With a lamp and CAMBRIDGE INSTRUMENT CO., INC, 3732 Grand Central Terminal 
é ma Cambridge Galvanomete Pioneer Manufacturers of Precision Instruments New York, N. Y. 
22 I addresses, Séeé Pages 66 
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HEISE BOURDON TUBE 
LABORATORIES 






— 


Che world’s 
most accurate 
pressure gauges 





Heise Extreme Precision Ganges nrovide the quickest 
eliable way of testing: (1) for faster results where dead 
weight testers have been used, (2) inspectors’ gauges, (3) 
new ordinary gauges. Indispensable to manufacturers of 
quipment which includes gauges. Important feature re 
olving dial simplifies calculations by eliminating tar¢ 

ure. Zero setting is instantaneous from front of bezel 


ind self locking. 











LIQUIDOMETER remote reading gauges automatically 
indicate or record liquid levels. No pumps, valves « 
auxiliary units required to read them. Balanced hy 
draulic transmission system ingeniously compensates 
for temperature variations on communicating tubing 
Accuracy unaffected by variation in specific gravity 
Approved by Underwriters Laboratories and similar 
bodies for gauging hazardous liquids. Models are 
available for remote signals, automatic control of 
pumps, etc. DIRECT READING models available where 
remote reading is not required. 


Note. Prices are surprisingly 


a ten-inch (11°%,” O.D.) gauge 


275 NOBLE AVE. 


In Collaboration with The A. H. Emery Co. 


GOW-MAC 


AIR FUEL RATIO and 
CO, METERS 





FOR COMBUSTION EFFICIENCY 


in furnace and engine 
on road or in shop 


FOR QUALITY CONTROL 


in industry where CO 
or hydrogen are used 


FOR SAFETY 
in maintaining inert 
gases at standards of 
normal or reducing at- 


mospheres 





GOW-MAC 


INSTRUMENT COMPANY 


22 Lawrence St. Newark, N. J. 





Write for details on LIQUIDOMETER instiume 


Example, 8120 for 
500 graduations, 


EISE Bourdon Tube Laboratories 


BRIDGEPORT, CONN. 
36-27 SKILLMAN AVE. 











GAS 
ANALYSIS 


Solves Many Problems 


The Engelhard Thermal Con- 
ductivity Method of Gas Ana- 
lysis has enabled many plants 
to control operations closely. 
It has resulted in products 
consistently uniform at a con- 
siderable saving in time and 
money. 


You can analyze—for example: 
Hydrogen Argon 
Carbon Dioxide Nitrous Oxide 
Sulphur Dioxide Acetone 
Ammonia Helium 

We shall be glad to consider 

special problems. 


SEND FOR LITERATURE 


Charles Engelhard, Inc. 
90 Chestnut St. Newark, N. J. 


Manufacturers of Pyrometers, Resistance 

Thermometers. Combustion Indicators, Ex- 

haust Gas Analysers, Flue Gas Analysers, 
Thermocouples. 








Mention THE 1941 INSTRUMENTS INDEX when 


THE LIAUITZO METER corp. 


LONG ISLAND CITY, N. Y. 





A LABORATORY JOB 
DONE IN THE FIELD 











GAS 


GAS ANALYZERS, Nitric GAS DENSITY METERS GAS HOLDER POSITIO 
Oxide American Meter Co INDICATORS 
Cambridge Inst. ¢ Central Scientif ( Bailey Meter Co 
Eimer & Amend Elec. Indicator Cory 
s Inst. C ' 
Rubicon Co 0 oe a & Inst Elec. Tachometer Cory 


Sargent & Co 


GAS ANALYZERS, Orsat J 
Ace 


Foxboro Co. 


efine Suppl Co 
sas of ( ely Zuhr, Inc., Henry 












A 1, 3-9" GAS LEAK INDICATO 
salad A ae GAS FLOW INDICATORS _ Bullard Co 
pve py ern ges a American Meter Co Gilmore, E. BR 
Chicag “Appa Co Askania Regulator Co Heiland Research ‘ 
Defender Aut mat Reg Bacharach Industrial Inst hns n-W i Ltd 
Dwyer Mfg. Cx Bailey Meter Co McFarlin Co 
Eimer & Amend Binckley, G. S Taylor Inst Cos. 
I son Dra Gage Bristol Co Water ik Detector 
Fish-Schurman Co Brown Inst. Co Western Instrument ¢ 
Fist Scientif ( Cochrane Corp GAS METERS. INFEF 
Hays Corp Fischer & Porter ENTIAL — Area (S¢ 
Machiett & Sor Fish-Schurman Co Flowmeters, Area) 
Precision Therm. & Inst Foxboro Co d 
sargent & Mason-Neilan Regulator GAS METERS, INFER 
eCaREneRS SISOS ADE Pittsburgh Equitable Met ENTIAL—Flow Nozz 
Specialty Giass ¢ Precision Scientific Co (See Flowmeters, Or 
GAS ANALYZERS. Oxygen — Republic Flow Meters fice and Nozzle) 
Burrell Technical Supply Selas Company GAS METERS, INFER 
( Simplex Valve & Meter ENTIAL—Orifice (Se 
‘ Tagliabue Mfg. Co Flowmeters, Orifice a 
Taylor Inst. Co. Nozzle) 
Hebler 
Mine Safety Appliances 
Sargent & (C< 
Scientific G 





Tagliabue 


a. | GEOPHYSICAL 


& Nitrogen Apparatus 
R 


toeke]l & ( 
Burrell Technical Supply 
Cam dge Inst Co 

Central Scientific Co 

Eimer & Amend 
Hebler Co 

Sargent & ( ‘ . P 
Tagliabue Mfg. Co = Seismic 7 Flec trical 
GAS ANALYZERS, Sul- ; 
phur Dioxide 








ak 


~ maeeint ak ® Gravity ® Geothermal 
(ambr ige Inst CX 
Eimer & Amend 
Engelhard, Chas 
Fich-Schurman Co 
Hebler ¢ 
Leeds & Northrup Co 
Sargent & CLO 
Scientifi Glass Apr 
Tagliabue Mfg. Co GEOPHYSICAL INSTRUMENT CO. 
Uehling Instrument Co 
GAS APPARATUS, Ori- WASHINGTON, D. C. 


fice Well Tester 
Refinery Supply Co. 


e Maanetic e Radioactive 
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PRECISION BORE TUBES 
in PYREX and KIMBLE NC GLASS 
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Any diameter from 0.5 millimeters to 4.0 inches 


Accuracy to 0.0002". Round, octagonal. Also special 
oval, square, hexagonal and shapes; see illustration below: 


A NEW DEPARTURE IN GAS ANALYZER DESIGN 
Monel case 4x4!5x18'’ covers removed, with or without draft 
gage sets and thermometers. Header and seats of hard 


rubber. Needle valve stems of corrosion-proof alloy, swivel 


STANK Se] e NED BZONAMH 





joint. Pipettes filled with curled hard rubber. White panels Special shape precision bore tube... each illustration is a sec- 
in pipettes and back of capillaries. White scale, 7 to 8” tion of the same tube. Note transition from round at one end to 
. 3. ’ ’ mecial fluted eh > y 
long, compensated for ‘dead volume no error. Solution special fluted shape at other. 


containers interchangeable. Gas line !,"’ ~high speed 
sampling. Air seal, U type, trouble-proof. Burette jacket 
filled with glycerine, Monel cap top and bottom. Automatic 
or hand zero leveling Accurate, durable and speedy 


Used for viscometers, haemocytometers, optical 
cells, flowmeters, capillary tubes, rotameters, 
and other engineering and scientific purposes. 


FISCHER & PORTER CO. 


63 W. QUEEN LANE, PHILADELPHIA, PA. 


‘A Very Superior Instrument’ 


ELLISON DRAFT GAGE CO. 214W. Kinzie St. Chicago 





ROTAMETERS 











24 For addresses, see pages 66-76 





GAS to GOVERNORS 





FOR aU TOMATIC 
CONTINUOUS RECORDS 


CAMBRIDGE GAS ANALYZERS 


NO CHEMICALS ...NO INTERMITTENT SAMPLING 


o OXYGEN in flue and stack gases and nt 
0 atmospheres CAMBRIDGE GAS ANALYZERS eliminate labor; provide accurate 

@ HYDROGEN in stean continuous records; need minimum attention. 

@ DISSOLVED OXYGEN in boiler feed 


@ CARBON DIOXIDE in flue gases Send for Literature 


@ CARBON MONOXIDE, NITROGEN, ARGON, Etc 


INSTRUMENT CO., INC. 


3732 Grand Central Terminal 
New York, N. Y 


CAMBRIDGE 








INQUIRIES FOR SPECIAL APPLICATIONS INVITED Pioneer Manufacturers of Precision Instruments 








GAS METERS, INFER- 
ENTIAL — Pitot-tube TIVE, Rotary 
(See Flowmeters, 
Pitot-tube) 

GAS METERS, 
ENTIAL—Venturi (See 
Flowmeters, Venturi) 

GAS METERS, POSI- 
TIVE, Bellows, Slide- 
valve TIVE, Wet-drum 

American Meter Co. American Meter Co. 
Binckley, George Sydney Lambert Meter Co 
Cleveland Gas Meter Precision Scientific Co 
Lambert Meter Co 
Littelfuse Inc. 

Pittsburgh Equit. Meter 


Sprague Meter Co 


tremely small flows 
American Meter Co. 
Detroit Air Meter Co 





JAMES A. MAHONEY 


Products of Glass 
LABORATORY SCIENTIFIC 
INDUSTRIAL 


140 West 42nd St., New York, N. Y. 
Wisconsin 7-1220 











CO2 METERS 





For Recording and Indicating 
the Per Cent CO» in Flue Gas 


Analyzes the flue gases electrically and then trans 
mits the readings electrically to an indicating or 
recording meter, or both. No moving parts or 
chemicals in the gas analysis cell. 


Furnished in three types for recording from one 
to six readings on a single chart, 7” wide. Single 
point recorders record the per cent CO» on a 
full width chart, using an inked ribbon. Multiple 
models record from two to three CO» readings 
on a full width chart using a multi-colored rib- 
bon. Multiple duplex models record from two to 
six readings on two sections of a full-width chart, 
using two measuring systems and one multi-colored 
nked ribbon. Flue gas temperature can be re- 
-orded on same duplex chart with CO» reading. 
One, two or three temperatures and CO» read 
ngs can be recorded on the same duplex chart 
ndicating reading is obtained directly on a 6 

ale 


Write for Catalog 3006. THE BROWN INSTRU- 
MENT COMPANY, a division of Minneapolis- 
Honeywell Regulator Co., 4482 Wayne Avenue, 
Philadelphia, Pa. 


BROWN ELectric CO, METER 


AND 


MIMMEAPOLIS-HONEY WELL CONTROL SYSTEMS 


Measure ond Contro/ is to Economize 





GAS METERS, POSI!I- 
Pittsburgh Equit. Meter 


GAS METERS, POS!I- 
INFER- TIVE, Special for ex- 


GAS METERS, POS!- 


GAS & VAPOR DIS- 
CHARGE TUBES, Ar- 


gon 
DuMont Labs., Inc., A.B. 


GAS & VAPOR DIS- 


CHARGE TUBES, 
Carbon Dioxide 
Barkon-Frink 
Central Scientific Co 
Fredericks, George 
Friez & Sons 
General Physical Lab 
GAS & VAPOR DIS 
CHARGE TUBES, 
Hyrogen 
Baird Associates 


GAS & VAPOR DIS- 


CHARGE TUBES, 
Mercury 
Barkon-Frink 
Central Scientific Co 
Fredericks, George 
Gen. Elec. Lamp Dept 
General Phvsical Lab 
Jarrell-Ash Co. 
Machlett & Son 
GAS & VAPOR DIS 
CHARGE TUBES, 
Neon 
Barkon-Frink 
Central Scientific Co 
Fredericks, George 
Gen. Elec. Lamp Dept 
General Physical Lab 
Jarrell-Ash Co. 
Machlett & Son 


GAS & VAPOR DIs- 


CHARGE TUBES, 
Nitrogen 
Central Scientific Co 
Fredericks, George 
General Physica! Lab 


GAS & VAPOR DIs.- 


CHARGE TUBES, 
Sodium 
Central Scientific Cx 
Fredericks, George 
Gen Elec. Lamp Dept 
Jarrell-Ash Co. 


GASOLINE MILEAGE 
TESTER (For auto- 
mobiles and trucks) 
(See Meters. Mileage) 

GEAR MEASUREMENT & 
TEST INDICATORS & 
RECORDERS 

GENERATORS, SIGNAL 

Andrew, Victor J 


mton Radio Cor 
Clough-Brengle Co 
Electronic Design Cort 
Ferris Inst. Corp. 
General Radio Co. 
Jackson Electrical Inst 
Jones-Orma Co 
Measurements Corp 
Pioneer Inst rumen 
Radio City Products C 
RCA Manufacturing Co 
Televiso Co 

Triplett Electrical Inst 
United Transformer Cort 


Bo 





Webber Co., Earl 
GEOPHONES 

Geophysical Instrument Co 

Globe Phone Mfg. Corp 


Hathaway Inst. ¢ 
Heiland Rese — Corp 
Ruska & ( 
GEOPHYSICAL. “INSTRU 
MENTS 
American Inst. Co 
Brush Devenopenens | Co 
Cambridge Inst. C 
Engineering Labs In 
Geophysical Inst Co. 
Hathaway inst Co 
Heiland Research Cor 


Ruska & Co., Inc 
Sensitive Research Inst 
Televisa Ca 


Bendix Marine Products 





The Ac-Me 


621 E. 4th St. 
TULSA, OKLA. 





GAS GRAVITY 
BALANCE 





Specific Gravity 
Gas Balance is designed for use 
in the: 


LABORATORY 
PLANT OR FIELD 


Four Spring Suspension ts used, 
giving accurate results and max1- 
mum portability. 


Write for description, 
Gas Testing Instruments and Labo- 


ratory Apparatus Catalog 26A 
(lust off Press) 


The Refinery Supply Co. 


1309 Capitol Ave. 
HOUSTON, TEX 








I y ddadresses 


see pages 60 7 


GEOPHYSICAL INSTRU 
MENTS, Gravity 
Meters 

Brown Gravity-Meter 


GILLMORE NEEDLES 
(See Needles, Gill- 
more) 


GLARE —— 
Aka 
Bausch & ‘Comp Ont 
Central 8S ‘ 
Gaertner Scientific Corp 
Sax] Ins ( 


GLASS, Low Reflecting 
Surfaces 
National Res¢ ( 


GLASS STRAIN TEST 
ERS (See Testers & 
Testing Machines, 
Glass Strain) 


GLASS TUBING, Heat 
__ Resisting 
rning Glass Work 
Fish. Sc hurman Co 
Kimble Glas ( 


GLASS TUBING Ultra 
_ Violet beng ne Q 
Corning G 
Fish-Schurman Co 


General ( 


GLASS TUBING, Ultra 
Violet Transmitting 
Opaque to Visible 

( ng Gla Work 
Fish- Schurman Co 
Genera] 1 ( 


GLASSWARE LABORA 
TORY (See Apparatus 
Laboratory. Glass) 


aay or METERS 


i 
Baus h & Lomb Opt 


G aertner Scientific Corp 


GOVERNORS See als 
object of measurement 
and control 

GOVERNORS Air See 
Regulators Automatic 
Air 

GOVERNORS, District 

American mister Co 
Conr I nee 
Pittsburgh Equit Meter 

GOVERNORS, Engine 

Hanlon-Wate Ir 
G , ( 

" ason-Neilan Regulatc 
Pittsbureh. Equit. Meter 
GOVERNORS Gas See 

Regulators Automatic 


Air) 
GOVERNORS, Hydrauli 
Allis-¢ I Mfg 
‘ ( 
H ( 
H W 
fcA r Mf ( 
s | Vi 


Tagliabue Mfg. Co 





operation. 


cording or both. 
Avenue 
free catalog 





A 24-Hour RECORD—giving ac- 
curate and dependable measurements 
so vital to efficient and economica 


Hays Combustion Meters employ the 
Orsat principle for measurement of 
CO,. Water operated —no moving 
parts—extreme accuracy coupled with 
dependable performance. 


Combustion Meter 
to fit every requirement—remote or 


There is a Hays 


integral mounting 
Write to 925 Eighth 
Michigan City 


indicating or re 


Indiana. for 











GOVERNORS to 





IGNITION 











HELIOSTATS HYDROMETERS, Indicat- HYDROMETERS. Thermo HYGROMETERS 
astern Science Co ing (See Hydrometers, In- Recording Cont'd 
Fecker. J W Ace Glass Inc dicating) Consol Ashcroft Har 
Gaertner Scientific Corp Ac acy =Scientifie Tne P ; Foxboro Co 
HIGH-FREQUENCY AP ty ter ( HYGROMETERS (Hair, Friez & Sons 
- etc.) Indicating sens. In 
Pg ene » ¢ Cc ee a Green. Henry J 
di - Leeds & Northrup Co 
sacl Bien X-m Brown Jnst, Co. Maen Near Rela 
Internationa “Dediianee ; ise hes ae aon Central Scientific Co a Sige C 
{eFarlin ¢ tense 1aul ° Y Consol. Ashcroft Hancock cien ( < 
hleasurements Corp Pried & Lustig Fee & Stemwedel Tagliabue Mfg. Co 
Raytheon Mfg. Co 7 ~ _— . 7 Foxboro Co. Taylor Inst. Cos 
‘ mienel nstrument 0 whed sti 
ro eeeueareng Os. H-B Inst. Co., Inc Fried & Lustig HYGROSTATS 
ee ee oe Huddleston. J. 8 F Friez & Sons American Moistening 
HOOK GAGES (See Gages, Mason-Neilan Regulator Fuess. Inc. Barber-Coleman (¢ 
Hook) Moeller Instrument Co Glogau oF Co. Central Scientific ¢ 
HORIZONS, ARTIFICIAL | Nurnberg Therm. Co. i oo es ae Friez & Sane 
(See Artificial Hori- Phila. Thermometer Co Shores an Johnson Servies Co. 
zons) Precision Therm. & Ins Huddleston. JS. F Resi agp inedergate 
HOUR COUNTERS (See Rascher & Betzold Johnson Service Co Sean: é , 
Ruehfel Co Palmer © le 
Time Meters) Rur h Glass Division Pa ag Co. Powers Regulator Co 
cr nance Schultheis Corp.. E. W Mason-Weilan Regulator HYGRO- 
Electric Tachometer cen fie oy — moe tememen Cs. THERMOGRAPHS 
Write for complete in- os Scientific Inst. Co Muter Company Central Scientific ¢ 
Falstrom Co. Tagliabue Mfg. Co. Parka-Cramer ¢ Paden 0 
formation and catalogs. Karp Metal Product Tayior Inst. Cos. aita “Gsproscmiatar. i ox oro Co. 
. " : Lewyt Metal Products Testrite Instrument Co “Bedey sion Therm. & Inst . = Pa 
laylor Instrument Companies HUMIDITY INSTRU rerice Co Rieker Inst. ( = lig one 
MENTS, Aspiration Wagner & Son Carl H Satmuier a 4 Green. Henry 
ROCHESTER, N.Y. TORONTO, CANADA psychrometric (See Weksler Thermometer Scientific Inst. ( HYPSOMETERS 
Psychrometers, Aspira- Western Machinery Co Tagliabue Mfg Co entral Scientific Co 
tion) HYDROMETERS, Mud Tevier inst es Seal & teer Ce 
Braun Corp Weksler Ther t laoren- Knleht 
HUMIDISTAT exsle ermometer Warr Knig ( 
American anaes ng Co. HYDROMETERS, Record Wilder Sales Co pciniaie 
GOVERNORS, Liquid Level sa tg Echelon Automatic Products Co ing ICE WARNING. Indicato 
(See Controllers, Auto- Detroit yen Co Fried & Lustig a Record- Kollsman Inst. Co. 
matic, Liquid Level) peormier Scientific Corp Friez & Sons Mason-Neilan Regulator a a 
» ld , 
GOVERNORS, Pressure Jarrell-Ash Co. Johnson Service Co. Rascher & Betzold IGNITION VELOCITY 
: Ruehfel Co Brown Inst. Co. METERS 
(See Regulators, Auto. GRAVIMETERS Minneapolis- Honeywe : ‘ +c Cambridge , 
matic, Air} American Askania ¢ Penn Electric Switet Testrite Instrument Co ambridge Inst. ¢ Hays Corp. 
Brown Gravity-Meter Powers Regulator Co. Weksler Thermometer Con Southw’n Electronics La 
GOVERNORS, Pump (See be 
Resulaters. Automatic Geophysical Inst. Co. Standard Engg. Works 
air) ; Ruska & Co Supreme Elec. Prods 
GRAVITOMETERS HUMIDITY INSTRU- 
GOVE — Bg wll American Meter Co MENTS Hygrometric 
GOVERNORS ‘Oe ~ enemy . Meter (See Hygrometers) 
3 s eam row travit e 
Regulators, Automatic Eimer & Amend ale) INSTRU- 
Air Refinery Supply Co S. Spiration 
Psychrometric (See 
GOVERNORS, Turbine GRAVITY. Indicators & Psychrometers, Aspira- 
Cc ( Recorders tion) 
Hagan ¢ American Meter Co 
HUMIDITY INSTRU- 
n 1 7 
piniaimeienedaniieee nen gage ~ MENTS, Conductivime- 
) HINES Phen. / 7 tric 
(See Dividing Ma- ore ll cae Industrial Insts. Inc a) 
chines Jott-Smith Corn. Leeds & Northrup Co. | 
GRAIN TESTERS (See Saatatie- Claes Ce HUMIDITY INSTRU- 
Testers, Grain Tagliabue Mfg. Co. MENTS Hygrometric 
GRAPHIC (See object of Taylor Inst. Cos (See Hygrometers) 
measurement and con GREASE TESTING AP- HUMIDITY INSTRU- 
trol PARATUS MENTS. Hygroscopic 
SRARVLAR MATERIALS American Inst. Co. Bristol Co. 
MEASUREMENTS Brabender Corp. Fexharn Co 
Level Indicator & Con- Central Scientific C Friez & Sons, Julien i 
trol E'mer & Amend Taylor tnst. Cos a 
Bin-Dicator Co Fish-Schurman Co HUMIDITY INSTRU- a 
GRANULAR MATERIALS — met Se Mis. P MENTS. Sling Psychro- a 
MEASUREMENTS Pre “ ene aie metric (See Psychrom- 5 
Partiel le Size Separator -t cision greece les eters, Sling) | 
F s Tagliabue Mtg. Co. HYDROGEN-ION APPA- ? 
GRANULAR MATERIALS > RATUS (See Testers, * 
MEASUREMENTS we arariietw Gi Hydrogen-lon) zg 












yolume-Flow Indica- GROUND DETECTORS HYDROGEN-ION DE- 
— General Elee | C TERMINATION IN. 
n, Pioneer Instrument STRUMENTS 
t 0 l 
Dieter Bie © P Rolies-Smith Co Dristet Co. 1 
5 : Ruska & ¢ ( ige nst. Co 
GRANULAR MATERIALS = Wactinghouse Elec. & Mfe Central Scientific . 
MEASUREMENTS Sateen: Wen: 4 f 
Velume Integrating GROUND RESISTANCE . Wee Hydrometers ‘a 
Meters METERS Site ices a sical wa 
Bailey Meter Co oo aad .~ Gc General Elec. Co Thermometers 
r - hy Ge meral Elec. Co ee . I | re a Me 
a t Chemical roc 
ANULAR MATERIALS oo neil —_ > ll Leeds & Northrup Co ; j 
mez) ah Aad ot hee Industria Inst Inc Mi: ct « és 
A Recor der s eo Co Nat! Tobsiea Labs 3 , 
F Shallcross Mfg. ¢ Pfaltz & Bauer, In 4 
ict s ‘ Rticht & Co. tascher & B Id 
. . Rawson Elec. Inst. Co n 
" T s 
CRAM EASU REMENTS a — . — Co 
. s . . astic tims (See t & ( 
sets es Testers, Hardness of Tagl apes Mfg. Co 
+ wae ; Plastic Films & Co.. Inc., W.A Send for Cotalogue 
con § HARDNESS TESTER (See Thwing- Albert Inst. Co C-40 on new ond 
T S Testers & Testing Ma- & Tiernan improved ents 
GRATING. Diffraction chines, Hardness x Mfg. 
RAT ; t W r nderson ( 
S HARMONIC ANALYZERS , 
sa 6 simatic Goi) wyonocenarion ar. QU R@)s1O1 ME :1U) 219 MMOO) UID: ham Te 
Fish-Schurman Co General Radio Co PARATUS e . 
Fies ] K euff & Ess { American Inst. Co. 
Gaertner Srientifie Corp M Inst mt « Central Scientific Co ° 
- ses aoe ggg ge Sachets te fon 103-105 Menahan Street bd Brooklyn, N. Y. 
- mer C Parr Instrument Co 








005 pH 


EASY fo read on the CAMBRIDGE 


THE CAMBRIDGE ELECTRON-RAY pH METER provides extreme accuracy. Readings are reproducible to .01 pH. 











Compact and portable, it operates from any convenient 110 volt A.C. outlet. No waiting for “warm up”. Sturdy 
glass electrode. Electron-Ray null indicator, immune to damage from mismanipulation. Millivolt scale for di- 
rect reading of oxidation-reduction potentials. RANGE: 0 to 14 pH and 0 to 1200 millivolts. 
For laboratory or plant use in BIOCHEMISTRY, CHEMICAL ANALYSIS, PHARMACOLOGY, SOIL RESEARCH, PAPER MAKING, BREWING 
CERAMICS, BAKING, ELECTRO-PLATING, FOOD PRESERVING 
MILK PRODUCTS. DYEING. SUGAR MANUFACTURE. TANNING ” , 
TEXTILES, WATER PURIFICATION, ETC CAMBRIDGE INSTRUMENT CO., INC. 3732 Grand Central Terminal 
Send for Bulletin 910-EI Pioneer Manufacturers of Precision Instruments New York, N. Y. 
A a For addresses, see pages 66-76 





oH Recorders... 














ILLUMINATION to LENSES 


INDICATORS 


CONTROLLERS 








Co 
ulat 
eS which continuously record the effective For testing and research there is a complete line of L&N precision 
ucidity or alkalinity of many solutions, these Micromax pH Recorders potentiometers, electrodes, galvanometers, etc. 
lay an important part in modern process control. Besides indicating 
= id recording, they are often equipped for automatic control—to LEEDS & NORTH RUP CO. 
, cs ; er se ere Fs 
old pH of solution within certain specified limits. 4984 STENTON AVENUE, PHILADELPHIA 
MEASURING INSTRUMENTS TELEMETERS + AUTOMATIC CONTROLS HEAT-TREATING FURNACES 
{ 
0 
LLUMINATION CON- INDICATORS, Sound INSTRUMENT COVERS INTERFEROMETERS KEYS & SWITCHES LACTOMETERS 
8 TROL' EPS Amperite Corp Blossom Mfg Gaertner Scientific Corp Amer. Automa Elec Central Scientific ¢ 
sacon, Emra D Clough-Brengle Co INSTRUMENT FUSES Jarrel-Ash Co Andrew, Victor Eimer & Amend 
setts & Betts Daven Co. : (See Fuses, Instrument) Keuffel & Esser (¢ Keck Bros G. M. Mfg. ¢ Inc 
Electronic Lab Electronic Design Cory INST * Bunnell & Co Moeller Instrument Co 
G-M Labs. Jones-Orme Co ee OILS Perkin-Elmer Corp Clare & Co. Precision Therm, & Inst 
Lome SS. fae INDUCTANCE METERS Sock ae Zeiss, Inc., Carl Kellogg Switch Rieker Inst. ( 
Paragon Electric Co Andrew, Victor J wales ond : Leeds & Northrup Co R Glass D 
in Photobell i c Industrial Instrument Hui troll ‘ Co JACKS, PLUG-IN (See Shallcross Mfg. ¢ Ruehfel ¢ 
United Cinephone Corp SKINg ¢ 0 stors, Plugs. Tagliabue Mfg. Co 
) Weston Elec. Inst. Corp. a > cir — —— ~ ae wile — KVA INDICATORS Taylor Inst. Cos 
vues _ agnus, pe & Reyna . -§ rericeé 
LLUMINATION INDI- RCA Manufacturing Co ais tes ee — puameliaacisaien ee tee 
cators ont tn - bane asda ee Nye, Inc., William F JOBTIMING RECORDERS KVA RECORDERS Zubr. 11 Henry 
G-M Labs. Sickles Co. ei INSTRUMENT T RAN S- oe < Gene 1 Elee ‘Co. LAUNDER-OMETER 
Y Leeds & Northrup Co. United Transformer Corp FORMERS (See Trans- ae Se Landis & Gyr, Inc. a dainae, 
Photobell, Corp. INSPECTION DEVICES, NES. tnciremeet Stromberg Electric Co Leeds & Northrup Co — INDICATORS pon 
United Cinephone Corp AUTOMATIC, Color INSULATION TESTING The Electric Me Leak Sndicaters 
La Weston Elec. Inst. Corp. Electric Sorting Mach. Co EQUIPMENT (See KERR CELLS (See Cells, Westinghouse Elec. & Mf LENS THICKNESS GAGES 
eo RECORD-  {NSPECTION DEVICES. Testers, Insulation) Kerr) kYMOGRAPHS Bascch & Leah Goticat 
Ss AUTOMATIC, Concen- hicag vial ‘ 
Esterline-Angus Co. trioity acted y : cane, As _ 
General Elec. Co. — Federal Prod. Corp. LENSES, Astronomical 
United Cinephone Corp Luxtrol Co., Inc. LABORATORY APPA Sor 
IMPACT TESTING MA- INSPECTION DEVICES. RATUS (See Apparatus horkin- ‘tlee Corp 
ee ~ — AUTOMATIC,  Cylin- Laboratory LENSES, Burette 
esting achines, dricality LABORATORY F ; Central Scien Co 
Impact) Federal Prod. Corp. OTURE. (See Vataliae Fish-Schur egy Co 
INCLINOMETERS Heyman Co. Laboratory ; gee onc 
Fish-Schurman Co. Luxtro! Co., Inc. : ae ag «ar « Carp 
Kolisman Inst. Co. INSPECTION DEVICES, a Sa Se 
Machlett & Son AUTOMATIC, Diameter [ARE (See Apparatus ~ : 
Pioneer Instrument Co Heyman Co. Laboratory, Glass) rs : ; 
Precision Therm. & Inst Instrument Specialties ¢ LABORATORY SUPPLIES r 
Rieker Inst Co Luxtro! Co., Inc. . stile : - n Tt & J 
Ruehfel © Gaertner Scientific Corp — = LENeee. “es Reflecting 
Searmett Co a gd og LABORATORY MOTORS ——— 
Wares tnieht Co . , ¥ (See Mot a N 
arren-Knight ¢ sions eae pt ee LENSES. james ete. 
INCLINOMETERS, Bore Gaertner Scientific Corp Bau.cn & Lumo Upilecal 
Hole : Heyman Co LABORATORY OVENS Gaertner Scientific Corp 
Sperry-Sun Well Surveying Luxtrol Co., Ine. (See Ovens, Laboratory , z. i 
INCLINOMETERS, Shi INSPECTION DEVICES Pfaltz & Bauer, In 
Moevler Inst. Co. ° AUTOMATIC, Hard- ee eee RS Spencer Lens Co 
INDEXES, Base Volume wheats ( P ( Zs Inc.. Ca 
& Base Pressure Brabender Corp. Sargent & ( LENSES, Potarized 
American Meter Co. reg dl esting Mach W Mfg. ¢ Praltz & B Ir 
sa 1s Oo ' I ( 
INDICATORS (Look un- INSPECTION DEVICES. LABORATORY PORCE- 
e object of meas- 3 LAIN (See Porcelain. n-S 
AUTOMATIC, Insulat 
urement and control) ed Wire Laboratory ‘ 
gy ot Engine Comtor Co 
merican Inst. Co. INSPECTION DEVICES 
Pe cet hl ag ge ong Dependable geared motors for 
Baldwin-Sourhwark Corp ness drives, controllers, and agitators. 
Bendix Marine Products Electronic Prod. Uo Aa 4 z : : 
Cambridge Inet. Co, ‘ Physicists Research ( Precision cut geors, sealed in oil. 
4 - bads Saxl Inst. Co . 
Crosby Steam Gage Co Toutes Athert tat, Ge Quiet, powerful, compact. Priced 
ab of Bridgeport 
Ploneer Instrument Co,  'NSPECTION DEVICES. properly for your product. 
ybertson, 3rd J , ’ Fe 
Trill ee Electr mic Prod. C 
ril dicator Co stectra te . : 
eames “lege arg Gaertner Scientific Corp SPEEDS: Practically ony speed, 
Laine Engine wa pemey Co. ; down to a fraction of a revolution a 
§ nstrument Specialties 
ee Industrial Inst Luxtrel a Inc second, minute, hour, or day. 
3aldwin-Southwark Corp Magnetic Gauge Co 
Cambridge Inst. Co ron eli SN MOTORS: induction, synchronous, 
a che nan Labs Thwing-Albert Inst. Co dc., universal, or reversing motors, 
RCA Manufacturing Co s pit Ay pony welding for nearly any voltage or cyclage. 
ndicator ¢ P q 
Rubicon Co ° 
INDICATORS.-Ignition Lag jNSPECTION EQUIP. TORQUES: For small or large 
American Inst. Co. MENT, Bore Hole instruments, minute up to 150 pound 
INDICATORS, Multiple Lenox Inst. Co inch loads. Where stamina counts. 
cama en INSPECTORS, MAGNETIC Write for complete in- 
» babs Annis Co . 
INDICATORS, Rate of Commercial Engg. Labs formation and catalogs. 
Climb Magnaflux Corp one ra m 
> on Seaeais Amairee Con MERKLE-KORFF GEAR CO. Taylor Instrument Companies 
Kollsman Inst. Co. Rubicon Co. 214 N. MORGAN S CHICAG 
Pioneer Instrument Co INSPECTORS, WELDING . ROCHESTER, N.Y. TORONTO, CANADA 
Rieker Inst. Co Rubicon Co. 
— 





RECORDS 


with LABORATORY 


ACCURACY 


CONTINUOUS 


p e BOILER PLANTS 


CAMBRIDGE heap ree pH gga s | 


e@ CHEMICAL PLANTS tion under industrial conditions. It incorporates design : 
@ OIL REFINERIES pi nina cay Ped ce e-fr a a ee a 
or +o eee Sampling solutior W il] n¢ t cl 2 mntinu us fi 
@ SUGAR REFINERIES wlite Cicdroae: vancrstirkt- tous enables. clect . 
@ TEXTILE MILLS wanted Send for Bulletin 910-TI 


@ WATER PURIFICATION 
pair pe ceca CAMBRIDGE INSTRUMENT CO., INC. 


INDUSTRIES Pioneer Manufacturers of Precision Instruments 


3732 Grand Central Terminal 
New York, N. Y 














For addresses, see pages 66-76 ‘ 





LENSES to METERS 





INDICATING INSTRUMENT 


FOR TEMPERATURE, PRESSURE, pH, LEVEL 
FLOW AND MOISTURE 


TAG 











C. J. TAGLIABUE MFG. CO. 
TAG DIAL .: R 5 TAG MOISTURE METERS Park & Nostrand Avenues, Brooklyn, N. Y. 


THERMOMETER © aie THERMOMETER LUMBER & GRAIN 


MON 
LOOK INSIDE the COVER (Part 1) ForaCOMPLETELISTof TAG INSTRUMENTS @p\c}, 
oy 


















LENSES, Thermometer LIGHT SOURCES, Men MAGNETIC INSPECTORS MANOMETERS, U-tube MEASURING MACHINES METERS, Acid (See 
(See Lenses, Burette chromatic (See Inspectors, Mag Electric Transmitting , Wire " - Acidimeters) 
. . Akatos, Inc netic) Brown Inst. Co urant fg. P METERS, Ampere H 
oo American Inst. Co MAGNETOMETERS Bailey Meter Co. Minneapolis Elec. & Cor (See Ampere Ho 
( & B Ir Bausch & Lomb Opt American Askania Cory Precision Therm. & In Pratt & Whitney Meters) 
Glogau & ¢ Central Scientific ¢ Baird Associates Southw'n Electronics Labs/  MEGOHMMETERS :; 
Sater. W. & t. * Fiabe Schurman Co I } yundry MANOMETERS. U-tube. Biddle Be, Pas. & ee a (See 
euffel & ¥ ‘ f n Cambria ast Glass Cambridge ins , 
~ ' -; we —_ Corp ag — Co In F ehnanig ga METERS, Compressed A 
, lec amp ept elch fg ) yeneral Ele ( : 
ee ee ‘1 PH La MAGNIFIERS asharanh Snduistrinl Xs General Radio Co ee ge Age Tiga 
: ; Jarrell Ash Co Bausch & Lomb Optical Builders Iron Foundry il. Testing Labs. Mason-Neilan Regulats 
LEVELS, Dumpy (See M Instrument ¢ Fish-Schurman Co Connelly Iron Sponge Industrial Instrument N. J. Meter sai 
Surveying Instruments Pfaltz & Bauer, In Fuess, In Conmeol. J ft Hane Martindale Electric ( EE ee 
LEVELS, Engineer's (See Polarizing Instrumer Glogau & ¢ Defender matic Reg Rawson Electrical Inst , 
Surveying Instruments Van Keuren Co G. M. Mfg. ¢ In Detroit Air Meter C RCA ag eee | Co METERS. Condensatio: 
4 United Cine ne ( Keuffel & Esser ( Dwyer Mfg. ¢ Sensitive Research inst Am. Dist. Steam ¢ 
, Bac nt nt ¢ LIGHT SOURCES, Neor Kollmorgen Optical ¢ Eimer & Amend Shallcross Mfg. Co. Bailey Meter Co 
I R Ba n-Frin! Speidel & ( Fish-Schurman Co Sticht & ¢ Buffalo Meter Co 
> . a. Fredericks. George Spencer Lens Co Ficher Seientific Co Weston Elec. Inst. Corp Central Station Ste¢ 
G W. & L. E Gen. Elec. Lamp De Testrite Instrument ¢ Friez & Sons, Julien MEGOHM VOLTMETERS Henszey ( 
ffel & Esser ¢ General Physical L M arren —" ( Gotham Inst. (See Voltmeters, Meg- Taylor Inst. Cos 
, i, Volpel & ¢ United Cinephone ¢ weber ¢ Hays Corp ohm) METERS 5 
Pittsburgh Inst. & Mach Xervac Inst. Co Ze In ( o Jensen Ins ( MELTING POINT APPA- ag + hed fm : vit 
s LIGHT SOURCES, Sodium ALT TESTING APPA. Kimble Glass ¢ RATUS Meters) wee 
linited &t Blue Prit Ah * aii RATUS (See Testers, Lambert Meter (¢ aan a 4s eters) 
- ’ ’ c n } ’ Malt) Macalaste sickne Co on : ' 
\ n-Knight ¢ Cer Scientific ¢ ‘ : American Inst. Co METERS, Consumer's, Ele 
\ ( | Fredericks, George MANOMETERS, High Machlett & Son Central Scientific ¢ tric 
W ( Ir Dav Gaertner S> entific Corp eta E 7 agg : - iii Corning Glass W General Elec. ( 
> G } Lar I) oe : , beryeted she carey PHUANces Eimer & Amend Westin ise E] & Mf 
. eV ats bg whe —e Jarrell-Ash Co MANOMETERS, Inclined Moeller Instrument Co Fe sect Co ‘ 9 
. 2 oe ent leit Ir Tube Morey & Jones, Ltd Fisher Scientific ( METERS, Consumer’s, ¢ 
, Pfaltz & B Ir American Blower Cory Precision Therm. & Ji Humboldt Mfg. ( American Meter Co 
Fish Schurman Co 1 i , ne ¢ Sacharach Industrial Inst Rascher & Betzold Machlett & Son Lambert Meter Co.. I 
> 4 . Le 7 In Car) Bailey Meter Co mebuery Supply Co Microchemical Servic 
; . - 3 A Consol. Ashcroft Han Ruth Gla Div I Parr Instrument € METERS, Current, Air 4 
K Ae : aes tact Ultra Defender Automatic Reg Sargent & Co Pfaltz & Bauer. In Gas 
ae at ‘ PP datesp an Inst. Co Detroit Air M ( Scien In ( P n Scientific ( American Meter Co. 
Moeller alk ih “ Atias Electric Devices Dwy Mfg ( Simplex se ilve & M Scient Glass Apparatu Mason-Neilan Regulato 
, eet emte Seiontifie Co Friez & Sons Spe ; ( Tagliabu Mfg. Co Pgh. Equitable Meter Cx 
Sc} ‘ I Fredericks, George Fuess in Tagliabue Mtg Co Western Machinery Cc - 
~pg , heiteu i ah Hays Corp cs ae METERS, Current, Liqui 
jaertne Scie iti fic orp H-B Inst. Co.. Inc Ueh! ing. Inst Co METAL DETECTORS (See American Meter Co 
W n-Knight ¢ » sagt Physical I Meriam ( \ very Syste Detectors, Metal) Sowser & Co 
“ ré F Hanovin Chem. & Mf : on Wilk a aeuinan emp ican: aan 
White ¢ Ir Da Jarrell Ash Co Precision Therm. & In wee Acct METALLIC BELLOWS Scovel , nary 
I ( Laboratory Spe MANOMETER “ MANOMETERS, U-tube (See Bellows, Metallic pse oe ition 
x" Ss icro Metal 4 ‘i Keuffel & ( 
LEVELS, Prism le .. hon rach Industrial Inst Cambridge Jn ( METALS, Thermostatic Mason-Neilan Resutats 
Be W Pralte & Bauer “e ‘ ige Inst. ¢ Connelly Iron S es nce Plat National Meter Co 
Kern ¢ tr res oe Senin Sap ae } It Mason-Neilan Regulator seaguagel ean Neptune Me Cc 
Reuffel & Esser ¢ Westir X-Ray ( Welch Mfg. ¢ Precision Therm. & Ir METEOROLOGICAL IN- Pah. Equitable Meter ¢ 
Taylor Inst. Cos ieHT 8 : « MANOMETERS,  Remote- Scientific Inst. Co STRUMENTS Scientific Inst. Co. (¢ 
- n age si Light SURUES, Witt reading Taylor Inst. Cos American Askania ( Uehling Instrument Ce 
wt <n cane ey = Bowie ete ig Pg MAP MAKING PROJEC age ie Co Worthit n-Gamon Me 
urveying Instruments) Fredericks, George TORS Friez = Gens , METERS, Decibel (See 


Vehting Inst. Co Bausch & Lomb Optical 








a re BM oe gg eee p MANOMETERS, Single- onccemally peany A Wuess. Inc Sound Level Meters 

yin istru rel ’ . » . z . 

LIGHT METE®S Ger P ee MARINE INSTRUMENTS Geophysical Instrument METERS, Demand, Elect 
De Jur-Amsco Corp : the “ nor Z ‘ Bacharach Industrial Inst (See Nautical Instru- Green, Henry J I rlir Angus Co 
General } ‘ LIGHTHOUSE INSTRU Bailey Meter Co ments) — Moeller Instrument Co uscval ogee? 
Luxtrol Co., Ine MENTS Commercial Engg. Labs. MARINE INSTRUMENTS Precision Ther & I HD Fl te 
Pf & RB I \ G \ Connelly Iron Sponge C Gyro-Compass & Gyro Tavior Inst. Cos L _ ; 

: rr ME ‘ ne “ai Pilot andis & Gyr, Inc 
i A é De er Automa Reg ; P Weksler Thermometer Lincoln Meter Co 
amg ; aero petrol Air Meter ¢ ee ee METER LEVELING SAD Sangamo Electric ( 
Weston Elec. Inst. Corp LIGHT WAVE MEASUR Dwyer Mfg. ¢ MASTER CLOCKS (See DLES sic I Elk M 
Welch Mfg. ¢ ING EQUIPMENT Friez & Sons, Julien Clocks, Master) Robinson O Fittir Westinghouse Elec. & Mf 
Gaertner Scientific Corp Gas A we S MEASURING MACHINES a ro Se 

LIGHT SOURCES, Carb “ ; . 

Dioxide . Van Keuren Co Lantz-Phelps Cort Lineal gy ings gy ga METERS, DEMAND. Ga 
1 n-} LINE CURRENT TEST Meriam ¢ Bausch & Lomb Opt ericar er UO. American Meter Co 
Get Physical La SETS (See Testing Sets Morey & Jones, Ltd Durant Mtg. ¢ Lar t Meter Co 2 Bailey Meter Co. 
out ndaees Line Current Precision Therm. & Inst Ferner C Pgh. Equitable Meter Cx Bendix Marine Products 

: “het Day, LINEAR FOOTAGE Scientific Inst. Fidelity Mach. C METER STICKS Lambert Meter C 
age METERS (See Coun- Ss x Valve & Met Gaertner Scientific Corp Lufkin Rule ¢ Mason. Neilan Regulator 

Frit ters, Footage Uehling Inst. Co Pratt & Whitney W r ¢ Pgh. Equitable Meter Ci 
Frobe Faybor Co 
; LIQUID LEVEL, Indicators 
on beth D . : & ecorders (See 
- os eth C ——ot Ce Races, Lieuid Level) 
LIQUID METERS IN- 

venzggunces wan Hehe ye® | METERS for GAS—WATER—OIL—GASOLINE 

»! jescen * (See Flowmeters or 


Bausch & Lomb Opt 

Fredericks, George 

Gaertner Scientific Co 
‘ 


Ger } 
a ' P I DEVICES : 
G-M Labs \rca Regula Ir Pittsburgh EMCO 
I } Brown Inst. Co ’ : 
Luxtrot Co., Ine ev Governor Cc Piston Orifice 
‘ ne ( oxboro Cc , 
Gasoline Meter Meter 


‘GHT SOURCES, Mer 
cury Vapor 
Americar Inst. Co 


LIQUID METERS, POSI 
TIVE TYPES (See 
Meters, Liquid 

LOUVER OPERATING 


Friez & Sons 
‘ ‘ ( 











GAS PRESSURE REGULATORS 

















Ii ’ ’ Ww | 

Mason-Neilan Regulat 
Bs ausch & Lomb “ye Vine Hor " 
Fish-S« oe man Co ' ; ‘ . : 
Gaertne Si ientific Corp “a —o . ot spt er _ Pittsburgh EMCO EMCO Ejector 
Gert } Der ters ant e 
' LUSTER METERS Water Domestic Gas Service 

=m ’ ss ms , 
Jarrell-Ash Ce Meter Gas Meter Regulator 
. ] ‘ 
Pf A MACHINIST'S SQUARES : i 
See Squares, Ma PITTSBURGH EQUITABLE METER CO., 400 N. Lexington Ave., Pittsburgh, Pa 
28 For addresses e¢ pages 66- 76 





METERS to MICROSCOPES 






































































NEW! Quick —accurate readings — Ox BORO 
Direct—no addition of liquid levels U.S. Pat. O 
a Trimount Direct Reading M LE T E R S 
” 
“U" type manometer 0 
a> Here's precision built ‘'l . 
c type manometer that gives 
instantaneous readings with 
the flick of the wrist. Scale 
reads direct in inches and 
4 j | tenths—no addition of liquid 
H 
H ot 
Ci ; ; 
levels meeded. Saves time— 
ia eliminates errors. Operates 
on simple, unique _ sliding 
scale principle. Made in wide 
late range of standard sizes from 
15” to 100” for all pressures 
for use with mercury, oil of Single nutating piston volumetric dis- 
on water. Cost very little more 
: placement type, with integrating reg- 
isters. 
For all liquids, including: 
ne A complete line of Flow Meters for 
vity © COLD WATER ® ALKALIS yom ar ee = water ~— and 
other fluids. rifice type simple in 
e 2 ) 
Elec tt ii oe ' HOT WATER MOST ACIDS design, powerful, with a straight-line 
nan ordinary ixe -ale : 
meneineeesers Write t r poe “s ® OILS @ SOLVENTS motion that assures permanent calibra 
Mf a sha i 
] log B-2. ® ALCOHOL ® GASOLINE tion, long life. Can be furnished with 
Ga ; Trimount Instrument Co integrator to give total flow. Recorders 
; ° 332 §. LaSalle St., Chicago oa. may also be equipped with pressure, 
‘ sy Aries 8 1 FFA LO i E T b PE C0 temperature and integrator pens 
r 6 . Write for Bulletin Nos. 200-5 and 692 
2906 Main St. Buffalo. N. Y. The Foxboro Company, 46 Neponset 
ato Avenue, Foxboro, Mass., U. S. A. 
quit 
ry | 
| METERS. Demand Limit- METERS, Hydrogen lon METERS. Mileage METERS, Station MICROMETERS. Calendar MICROSCOPE ACCES 
ing, Automatic (See Hydrogen ton De- Gauthier. Donat A American Meter Co. Coats Mach. Tool ¢ SORY INSTRUMENTS 
ito American Meter Co termination Instru- Engg. & Mfg. ¢ METERS. Steam (See Precision Therm. & Inst Bausch & Lomb Optical 
Annis Co, on ments) er Wateh Co Flowmeters, Steam) MICROMETERS, Dial po a Teac 
dee METERS, LIGHT gap METERS, Time Ames Co.. B. C - 9 
Ct Land a's r a (See Foot-candle Met- Veeder- Root, Inc. Campion Labs Amthor Test. Mach Pfaltz & 
Lin an ee ie ers, Illumination Indi- METERS, Multi-Rate Cramer & Co., Inc Coats Mach. Tool ¢ Spencer Lens Co 
Mincoin ogg eators and Recorders Landis & Gyr, Inc Elec. Tachometer Corp Exact Weight Scale Z. I 
Mason-Neilan Regulator Light Meters, etc.) General Elec. C Federal Prod. Cor 
Therm-Electric Meter : METERS, Oil (See Meters Jaeger Wi : Er a ae to aie 
ee Westinghouse Elec.& Mfg METERS, Liquid, Volu- Liquid) “foi yd a bs = MICROSCOPE ILLUMI 
) METERS, Earth Current metric Types, Nutating wmeEeTERS. Orifice (See Nationa ment C si atems Ginn 4 B NATORS stent 
tri Geophysical Inst. Co. Disk Flowmeters, Orifice) Paragon Electric €o Dark Gales — at cyaeyd —— 
Rawson Electrical Inst Badger M er ¢ METERS, Oxygen (See |— Rawson Electrical Inst t ndall. Frank E p sc I - Ty 
Shallcross Mfg. Co. cae ae bo "Cc Gas Analyzer; 2—Gas Thompson Clock C Scherr Co., Inc. “jovay “aig 
METERS, Electronic eptune dreter UO Meters) Warren Telechron © Steawrsts 4 = a Fie 
B ntine Lat Pgh. Equitable Meter Paatine x in I «& B J 
Boonton Radio € Read Machinery ¢ WEEN, Lot Tee toe = Sean Cae tank Gorn accel lige th Spencer Lens Co 
> 0 ad ry “ ayo ~ ston C ? t, 
Cambridge Inst. C Worthington Gamor Flowmeters, Pitot Tube) esto es ns ore MICROMETERS. External I ( 
: “4 “ae a METERS, Positive Dis- METERS, Ultraviolet Radi- Inst nt S 
( gh-Brengle Co. METERS, Liquid, Volume placement (See Gas ation : MICROSCOPE SLIDES 
Luxtrol Co., Inc. tric Types, Nutating Meters. Positive and General Elec. C Serge Lage ‘ ' Prepared 
if RCA Manufacturing Co Piston Liquid. Meters, Volu- Wastinehiise ties. & Mfe Reed Small 1 Works Sante : 
Weston Elec. Inst. Co Buffalo Meter Co metric) ’ METERS. Vv t . < 8 b ¢ J. T ‘ , 
Gas METERS, Flow (See Flow- _—- National Meter ( ewes” = |=6 MICROMETERS: Filer ty 
meters ’ Neptune Meter C METERS, Prepayment Flowmeters, Venturi) Eyepiece , r y-A ( 
ehainaten ahs American Meter C -notch — ( d ish-Schurman Ci 
i METERS, Footage (See Worthington Gamon : saan 1 So ton anh = cg See Gaertner Scientific Corp Gaertner Scientific Corp 
; Counters, Footage) METERS, Liquid, Volume- wererRs proportional METERS. Volumetric, Posi. MICROMETERS, FLYING Ger . 
i METERS. Foot-candle pans a Oscillating American Meter Co tive Displacement (See Magnetic G ( “oe 
Cc See Foot-candle ee ae Bristol Co. Gas Meters, Positive: MICROMETERS. Internal Spencer Lens ¢ 
Meters) ee Foxboro Co see Meters, Liquid Brown & Sha . 
METERS, Frequency (See pee es Mason-Neilan Regulator Volumetric) ( Ma I Cc MICROSCOPE shies 
_ Frequency Meters) NERS aT Aa ete Cb National Meter Co METERS, Water (See Lufkin Rule ( a ee 
METERS, Gas (See Gas Nept in iteter Co) Pgh. Equitable Meter Co Liquid Meters Vol- M P < seu & aah Ontical 
} Meters) Worthington-Gamon Met Taylor Inst. Cos umetric: also Flow M } ‘ - ~ we 
| METERS, Gas, Dry Test apethes METERS, Reactive Com- meters, Liquid) P Ss s Spencer Lens ( 
, Americ a METERS, Liquid, Volume- R = : “td p € 
American Meter ‘Co, Lg METERS, Watt-Hour eed Sail Tool ¥ 
Pah. Equitable Meter Co. pw Sor & o., Inc General Elec. Co Gaui ke. € Zeiss, Inc.. C MICROSCOPES, Binocula 
owser & LO., ‘ . s , ' 7 
PR ge Ding Phe Ralph N. Brodie Co., In a ee Landis & Gyr, Inc MICROMETERS, Optical cen S Leak Ose 
imuis Gao te Pgh. Equitable Meter SGeutiiahotne fies. & atte eee Bausch & Lomb Optical ; 
‘ . Ruska & Co., Inc yee As estinghouse Elec. & Mig Fish-Schurman Co 
Bailey Meter Co Goastiiisuetcan Caennes METERS, Rotary Displace- METERS, Weir (See Flow- Gaertner Scientific Corp - 
+ i ¢* Co METERS. Liquid, Volume ment ‘ meters, Weir) Jarrell-Ash Co Sp ok ‘ 
Foxboro Co s ‘ = Bowser & C S i +” P ence ens 
Mater ( tric, Rotary Piston Neptur =v er ee teen - t Se i 
Mason-Neilan Regulator Badger Meter Co. Pgh. Equitable Meter Co meters) : ehaew ¢ Ir MICROSCOPES Bio! ' 
a — neni ely METERS, Sewage MICRODENSITOMETERS Spencer Lens Co ca Micemasun, te 
aylor Inst Cos a p “a : American Meter Co s J Zeiss, In Car n 
METERS, Gas, Wet Test Poh. one Meter Bailey Meter Co. eheten c % na 
American Meter Co Smith { : ‘ Baan ine a + tone l a MICROMETE RS. RADIO MICROSCOPES. B 
Lambert Meter ( Sparling. B. W Builders Iron Foundry Jarrell-Ash Co. Ae — = Bausch & Lomb Optical 
wear Mfg. Co METERS, Liquid, Volu- Mason-Neilan Regulator uM “a MICROPHONES ’ 
" S. Gas. Station metric, Special for Ex- Morey & Jones, Ltd MICROFARADMETERS \ ; 
American Meter Co. tremely Low Flow Pgh. Equitable Meter Co Biddle Co.. Jas. G ss Brush Development 
Bowser & Co Zowser & Co., Inc Sin x Valve & Met Clough-Brengle « s tne fi 
Pgh. Equitable Meter Co Campion Labs Taylor Inst. Cos MICRO-MANIPULATORS Holz. Herma A 
METERS Gasoline (See Commercial Eng Labs METERS. Shunt Hoffman co 
Meters, Liquid) Fluid Meters, In B Iron Four Industrial Ir ° . 
METERS, High Pressure Gauthier. Donat A = } Mfg M lt > , 
& High Pressure Dis- MoCord Radiator & sf Daven C Zeiss. J Car MICROPROJECTOR 
tribution National Meter ( Ir t Resistors MICROMANOMETERS Bausch & Lomb Optical MICROSCOPES 
J Poh. Equitable Meter Co METERS, Liquid. Weighing Rawson Electrical Inst See Manometers n X n M Bausch & L 
Simnlex Valve & Meter Richardson Scale ¢ Wheelco Inst. € Micro Wilder, | Spencer Lens ¢ 
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MICROSCOPES to NEEDLES 





MOISTURE INDICATOR ... HAND MODEL has many applications 


MOISTURE INDICATOR, the a measure its Relative Humidity. Thi 
various hygroscopic PAPER, TEXTILES, GRAIN, ETC. It can be 


when exposed to nstrument 


HAND MODEL 


ontent of calibrated 


CAMBRIDGE 


1ickly indicate m ture « materials such as 
| 


th two scale one showing percent Relative Humidity and the other percent water. With the pistol grip instrument (illustrated) 

the Relative Humidity of atmosphere, or Moisture Content of materials into which the blade is inserted, may be promptly determined 
Indispensible for checking, if moisture content in a material is specified, 

For use in HAT TEXTILE PRINTING LITHOGRAPHY FOOD and any 

industries processing CEREALS, WOOL, COTTON. RAYON, FUR, PAPER, ETC 


Send for 








Literature. 


CAMBRIDGE 


Pioneer 


Manufacturers of Precision 


INSTRUMENT CO., 


Instruments 


3732 Grand Central Terminal 
New York, N. Y. 














MICROSCOPES Finis! MICROSCOPES, Thread MILLIOHMMETERS (See MONOCHROMATICLIGHT NAUTICAL INSTRU NEEDLES, Asphalt Pene 
Comparisor Contour See Micro- Ohmmeters, Milliohm- SOURCES (See Light MENTS Continue tration 
Bausch & Lomb Optical scopes, Finish Compari meters) Sources, Monochro Negu rs. @ J. 1 Alpha Instrument ¢ 
I 1. W son) MILLIVOLTMETERS (See matic Rieker Instr nt Central Scientific ¢ 
I ] MICROSCOPES Voltmeters, Millivolt- MONOCHROMATORS 1 n ¢ ( Eimer & Amend 
Gaertner Scientific Corp Toolmaker's meters) 4 lr é Fis Scientific ¢ 
. panes - Lomb Optical MINE GAS INDICATORS 4 , n Askan ( it inne H it Mfg. ¢ 
S . “ “peer a (‘Ss Detectors, Mine B A 4 . Sax] Inst. Co 
Spencer Lens Cc Gaertner Scientific Corp sel Bausch & Lomb Opt Bendix Marine Products Tagliabue Mfg. Co. 
] ( Gor A er. O 7 MIRRORS ess. Inc. he gh. ae Van Keuren Co. 
MICROSCOPES, Inspection J Bausch & Lomb Opt Gaertner Scientific Corp : achometer Corp 
See Microscopes, Fin MICROSCOPES, Tooimak.- Clark & Sons Le lr Geophysical Inst. Co. NEEDLES. Dip 
ish Comparisor ers’ (Cont'd) Feck lw Zeiss, It ( s ne . Esser ( e Gurley, W. & L. I 
MICROSCOPES, Measuring manod, ZRRTURSEME § Fish-Schurman Co. MOTION INDICATORS aa a 
Bausch & Lomb Optical Z : Cai Fues n Bristol Co c ( —_ es 
Cer s ‘ weiss, Jf ar G y W. & L. } Brush Development Co oe merican Inst. Co 
bdr ‘ MICROSCOPES, Wire H iway Ir ( Elec. Tachometer Corp NAVIGATIONAL INSTR Central Scientific ( 
‘ : MENTS ~ . : 
I W Gaging Keuffel & } ( Foxboro Co nr hate , Fisher Scientific ¢ 
I J Bausch & Lomb Optical K no ‘ Mason-Neilan Reg. Co ™ Hur ldt Mfg. ¢ 
Gaertner Scientific Corp Le r Ca | Spec Photoswitch. Jn oo Opt Riehle Div 
- ying gee Co MICROTOMES Aah Bong Co MOTION RECORDERS Er let makin Sax] Inst. ¢ 
acm Bausch & Lomb Optical erkin-Elmer Corp American Automatic Elk . ase 
Li aeraane waar 2 ptic Bioneer Instrumes Brlctel Co es one ~ NEEDLES, Penetromete: 
- ] ‘ Central Scientifie C Rieker Inst. Brush Development Co Marine ¢ ( Alpha Instrument ¢ 
8 ‘ International Eat C United Cinephone ¢ Elec. Tachometer Corp ee Mi Gk. 3 Central Scientific | 
I 7 M r Le Ir Warren-Knight Ce Foxboro Co Pioneer Instrument ¢ Cont’d 
- . Ce Mico Instrument ‘ MODULATION METERS Impact Register 
MICROSCOPES Metallo- Pfaltz & Bauer, In Andrew, Victor J Mason-Neiian Reg. Co 
graphic Spencer Lens Co General Radio Co. MOTOR STARTERS (See 
— & Lomb Optical Thomas Co., Arthur H RCA Manufacturing Co Starters. Motor) 
: MICROVOLTMETERS Weston Elec. Inst. Corp MOTORS, Fractional H.P at 
Ir ‘ E 
Mico Ir a eameae anaes on MOISTURE METERS (See = Barber-Coleman C 5 awson 
. 3 S (See also Testers esting odine ec 0 
2 7 1: Meters, Mileage Machines, Moisture) Eclipse Aviation Twin Multimeter 
Z I ( MILITARY INSTRU.- Hart Moisture Gages I r oe ( 
MICROSCOPES, Petro MENTS (See Ordnance cman snc = sitamritames. ti = 
graphical . PANS? STU s ; AP “ 4 
Bausch & Lomb Optical MILK TESTERS (See PARATUS (See Test- stig sb Gear Co. 
} Ir Testers, Milk) ers & Testing Machines TORS. G F 
MILLIAMMETERS (See Moisture) OT eae arn Gear Ce 
Spencer Lens Cx Ammeters, Milliam- R STILLS 
r ‘ meters a P = Ir MOTORS, Laboratory 
Bodine Elec. Co 
Cent Scier ( 
I ern Er ( 
Ger I ( 


Increase... PRODUCTION . 
Speed-Up... MEASUREMENT Welch Mis. 4 


MOTORS, Synchronous 
\ ( Mfg. ¢ 
Bendix Marine Products 
Bodine Elec. Co 
( Ele 





29 ranges in less space than any near 
equivalent combination— 


size 12° x 8" x 6 
RANGE OF MEASUREMENTS 


Mfg 
hele Indica Co 
Gener I ( 


ie { t Ele 
Merkle-Korff Gear Co 
" } ( 


v T I ( 
MOUNTINGS, Shock & “ 
Vibration Absorbing 
ca d ies ufacturing Co S tt 
MUD SCALES (See Scales RAWSON ELECTRICAL 
Mud INSTRUMENT COMPANY 


CAMBRIDGE. MASS 


MULTIPLE SCALE ME 110 POTTER ST 
T : s 
St., 


ERS Branch: (5 East 26th 








American Elec. Sales Co Representative 
. Bret . 4358 W. Roosevelt Rd., Chicago, III 
(y I ‘ 

4 \ ( 

Rawson Elec Inst. Co 

Ss Ir ( 

T VN ‘ 

Western Electro-Mech 


MOISTURE TESTING MADE 
FOOL-PROOF 
THE SEMI-AUTOMATIC 
MOISTURE TESTER 


MULTIPLIERS 
p Apa ' 
lt nt R 
International Resistance 
Precision Resistor Co 
S R I 


SCIENCE 





NATURAL 
SUPPLIES in ideal combination of drying oven and 
wer > ; analytical balance. 
With the ag ie Requires no training—just push dows 
‘ ‘ equires no training—yjust push down a lever 
W M ( ind read the moisture loss from an illumi 
GAERTNER NAUTICAL INSTRU nated dial—directly in percentages 
MENTS : Accuracy—!/20th of 1% 
= , Ps Capacity—l0 Ten gram samples 
TOOLMAKER MICROSCOPE Bausch & Lomb Opt Temperature ranges—85°C. to 175°C. or 30°F 
Bendix Marine Products to 200°F. 
- & ¢ a Moisture Range—0% to 100% 
Descriptive Bulletin on Request Elec. Tachometer Corp Heating Capacity—750 Watts 
’ Inst. Co Operating Current—i!0 volts, 60 cycles, AC 


Geophysical 


THE GAERTNER-SCIENTIFIC CORP. Rumer C2 Mar 


(25 cycles or DC if required) 


Write for pampblet 




















Marine ( ASS 
2 . . S.A. Moeller Instrument Co . Rochelle P . 
1211 Wrightwood Ave Chicago, U.S.A oe e . Resis Brabender Corporation New —— 
Cont 
20) For addresses, see pages 66-76 





MOVEMENT RECORDER 








































ome 
THE R-S AIRPLANE ATTITUDE AND CowTRots MOVEMENT RECORDER 
Automatically recerads on a wax-coated chart: 
(-Acceleration| 2-Elevaror | 3-Ailerons | 4-Rudder | Latera/ Attitude: | ?-Longitudindl | 
| Toward | Uo-Down | Right-Left | Right-Lett | 5-Left ete 6-Right Wirg | Pitch 
| Base Low Low | Uo-Down 
| | Un etther straight or 
| curved fligh?. ) 7 
mtn 
Pen 
Cer 
( 
7 
: Lo in Fe — 
4 Control 
Cables, 
siti Secured 
| to Quickly 
kemovakble 
End of Case 
—_ i 
With cover, size is Vin. high X Bin, wide Xk l7p ir. long. Weight 20 lb. 
Manutractured atid Sold” by 
THE IMPACT REGISTER Co., CHAMPAIGN, /LL/NOIS 
bd Y 
M O I S $3 U RE Spencer Instruments for Industrial Control 
ti Spencer Stereoscopic Microscopes ire 
used fo the examination of details 
( ON I EN I small to be seen by the unaided eyes 
to examine mpurities o nclusions 
ar iw materials, flaws or irregularities it 
of materials being processed, surface hat 
d icteristics of finished products. A vivid 
three dimensional image is obtained 
WwooD CELOTEX The Spencer No, 33 Microscope is adapt 
VENEERS ROOFING FEL lh aa “adunenh sae totic ak dekancanin 
PLYWOOD LEATHER examination and is. desimned for conven 
PULP FABRICS ence in quickly changing magnifications 
PAPER WOOL TOPS types of illumination, for photon 
CELLOPHANI CEREALS RA ae ge egies sas a? 
NY GLASSINE NUTS ecieatinehticik: itt in : 
1SS PLASTER SAND , 
The Spencer Refractometer provides 
and many other materials can be as Sage <stignerloneggca ioe aig pico oe 
determined instantly and accurately solids 
with one of tial small, light, pore The Spencer No. 41 Polarizing Microscope 
able, battery-operated gauges. s used f dentification of crysta 
materials by means of their optica or 
stunts 
Direct Result COLORIMETER s ised 
ER wherever characteristic color is produced 
id proportional in intensity t the concer 
j tration of a substance n solut ’ 
ni 7 The Spencer Microtomes re ised 
mi- K A Y DEL i aeecatinas ot 
scop xaminat 
MOISTURE GAUGES sults of processing 
°F. | dD No. N32 ( 
‘ ing these instruments more completel 
Made and sold by io S encer Len Com an 
AC Hart Moisture Gauges, Inc. - \ Pp Pp y 
: a : . MICROSCOPES CENCE? © REFRACTOMETERS 
126 Liberty St., New York > MICROTOMES COLORIMETERS 
, PHOTOMICROGRAPHIC |[BurrALG |] SPECTROMETERS 
rk, EQUIPMENT =< PROJECTORS 
- 




















Mention THE 1941 INSTRUMENTS INDEX when writing 31 





NEEDLES to OVENS 





MOISTURE RECORDER .... for use in CONTINUOUS PROCESSING 


GRAPHIC continuous records of Moisture Content of PAPER, CELLULOSE, FABRICS, and other hygroscopic ma- 
terials manufactured by continuously moving processes are provided by the CAMBRIDGE MOISTURE 
RECORDER. This instrument operates upon a unique but fundamental principle. It can be calibrated in Rela- 
tive Humidity or Percentage of Moisture. STANDARD RANGES (R.H.) 10% to 50%, 25% to 50°, 20% to 80%. 


For use in 


PAPER, TEXTILE, avd SIMILAR INDUSTRIES CAMBRIDGE INSTRUMENT CO., INC. 3732 Grand Central Terminal 


New York, N. Y. 
















Send for literature. Pioneer Manufacturers of Precision Instiuments 
NEEDLES, PENETROM.- NITROGEN DETERMI- NOZZLES, Flow OIL TESTING INSTRU ORDNANCE INSTRU- OSCILLOGRAPHS, Ele 
ETE Contir NATION APPARATUS Continued MENTS MENTS (Continued trostatic 
Eimer & Amend Continued Bailey Meter Co American Inst. Co. Fecker, J. W Cambridge Inst. Co , 
F her s entif P Laboratory Constructior Brown Inst. Co. Boekel & oe Gaertner Scientific Corp. RCA Manufacturing Cx 
Sexi Bnet. Co. eee a pang te Masa —— Breua Corp. General Elec. Cc OSCILLOGRAPHS, His! 
Ta Pre n Scientific ¢ ochrane Corp. vst ig: i. COP Kern Co vacuum Cathode-ray 
hea ~p Co Rubicon Co. Foxboro Co. Ein “gy ~ ile Keuffel & Esser Co Clough-Brengle Co. 
an Keuren Co Sergent, & r) : Taylor Inst. Cos. cian ecke, ong Kollmorgen Optical ¢ DuMont Labs., Inc., A.E 
7 scientific Glass Appara ; Tay ao pesaire Naga United Cinephone Cory Electro- Medical Lab 
NEEDLES, Vicat Tagliabue Mfg. Co CESANTS. SAVIOSTINS §=—«- Bisbee elentifin < General Elec. Co 
American Inst. Co Bausch & Lomb Optica Humboldt Mfg. ¢ 
Comes Scientific  ( NOISE ANA Kuner Co., Max Industrial Inst. Inc ORIFICE METERS (See Jones-Orme Co 
Diem Sent ws Ma mae AP- Pioneer Instrument Ci Stine Saatesnant <4 Flow Meters, Orifice) RCA Manufacturing Co 
en é ng ehir wie 7 
Fisher Scientific ¢ Aerovox Corp ODOMETERS Sostter ecoeengy Co ORIFICE FITTINGS OSCILLOGRAPHS, Mov 
Humboldt Mfg. ¢ Brush Development Co Elec. Tachometer Corp foisture Register Co Commercial Iron Works ing-conductor 
Riehle Div Electronic Design Cor; Knopf, Paul Parr Instrument Co. Daniel Orifice Fitting Baldwin-Southwark Cor 
Sax! Inst. General Radio Co Ohmer Hegister Ce Precision Scientific ¢ Robinson Orifice Fitting Cambridge Inst. Co 
Jones-Orme Co Ruska & Co.. In Geophysical Inst. Co. 
NEPHELOMETERS Televiso Co OHMMETERS parece ". a ORIEIOES, SAMBRATED Westinghouse Elec. & Mf 
aks x“ Zurton me Scientific Gla (See owmeters, Ori- 
Cone I NOISE MEASURINGSETS (nn or-ihenolee Scientific Inst. ¢ fice) OSCILLOGRAPHS, Multi 
ities Ban Amperite ¢ ata yi Spee Tagliabue Mfg. Co element: : 
Klet Mfg. ( Ballantine Labs Genera! Elec Co. Taylor Inst. Cos. ORIFICES, ADJUSTABLE Baldwin-Southwark Cor 
I Inc Daven Co It ~* he 41 Inst. Inc Western Machinery (¢ American Meter Co. Cambridge Inst. Cx 
. . ntrie . a vs ” : J . clectro-Medicz sat 
Rubicon Co sere Research Prod Leeds & Northrup Co epacimeTens —— gl any wes 4 
— 7 es Ferris al gg eg RCA Manufacturing Co Akatos, Inc ; f ee General Elec Co. 
’ 5 General Elec sa Rotier-Smith Co. . American Inst. Co ORSAT GAS APPARATUS Geophysical Inst. Co. 
NESSLER TUBES General Radio Co Rimes - — si Bausch & Lomb Opt. (See Gas Analyzers, Ruska & Co., Inc 
- nt : _ ¢ ‘ Jones-Ormea Co St ae & rie e Electronic a. d — Orsat) Westinghouse Elec. & Mfg 
entral Sci¢ . ch eres = 
Fish-Schurman Co Measurements Corp Westinghouse Elec. & Mfg es ee ORTHO -TOLIDIN TEST- OSCILLOGRAPHS, Piezo 
! r Scier ‘ ind Apparatus ( Weston Elec. Inst. Corp Hatnad sConubivene eee ING OUTFIT electric 
LaMotte ¢ Pp PARATUS OHMMETERS, Milliohm- + ; Taylor & Co., Inc Gambrides tust. Ga 
; Brush Development Co meters Sates” indleators Tes Electro-Medical Lal 
Esterline-Angus ( Cambridge Inst ( ristol Co — 4s€ClrO edaica : 4av 
NITROGEN DETERMINA General Radio Cc r Brown Inst. Co. OSCILLATORS, Audio-fre Engineering Labs 
TION APPARATUS ae — a oo Elec. Tachometer Corp jtuency | Geophysical Inst. Ce 
I i t irew ictor . eilanc eseal orr 
Seavel ieonaiie. 4 sarees cama Shallcross Mfg. Co. OPERATION, Recorders Cambridge Inst. Co aac 
, Apparatus ¢ NOZZLES, Flow Priur Mfg. ( x eriean Au E] Clough-Brengle Co. Ruska & ¢ Ir 
Eimer & Amend American M ening ¢ OIL, Lubricating for In- Bristol aa a a = —_ Westinghouse Elec. & Mf 
ekemetiien é nee a ectron! esign Corp 
ve I ny ' Watches Brown Inst. Co Electron Pr i Co OSCILLOGRAPHS, Record 
ye am » Ine Cramer & Co., Inc Ferris Inst. Corp. _ ne ‘ 
Dickson ¢ General Radio Co Ba vin-Southwark ¢ 
Elec. Tachometer Corp Geophysical Inst. Co Brush Dev A ent ¢ 
Esterline- Angus ¢ Hathaway Inst. ¢ Ca ig I ent ¢ 
Foxboro Co. Hickok Elec. Inst. Co. Electro-Med La 
Friez & Sons Jones-Orme Co Engir ng I Ir 
~w,v.0,0-.0-.0 VU Gaertner Scientific Corp Leeds & Northrup Co. Gener al Electric Co : 
Knopf. Paul Measurements, Inc. Geophysical Instrument C 
Marsh Corp RCA Manutacturing Co ~ thaw: , I ‘ : 
Paragon 1 Supreme Instrument nd Resea rt 
? nes-O ( 


Inst I I ( 
Tagliabue Mfg. Co. Triplett Electrical Inst = und pa x C 
I Mfg. ( ind 
x = OPTICAL BENCHES (See rab eg gge ee I h Mfg. | 
Benches, Optical) Ur rransf i an W I 
OSCILLOSCOPES 
OPTICAL FILTERS (See OSCILLATORS, Radio-fre- daca Se r 


Equipment ahd vaginas te — Brush Development C¢ 
\ \ T ‘ B ( 





















, OPTICAL of tats See n Radio ¢ DuMont Labs., Inc., A.B 
3 : ats ptical) R ( one ( 
® As the result of years of co-operation Brengle ¢ General Radio Co 
{ > 2eneré a sf 
\ . hetweet! Yon —oe — " OPTICAL MICROM , MI I , ’ P 1 r 
. etween DuMont engineers and users of ETERS (See Microme eee -yaranneg la gga 
— equipment, DuMont offers an unusu- ters. Optical) Ferris Inst. Corp RCA Manufacturing Ce 
ally-complete line of cathode-ray re ; General aslo Go eee SO, 0 
| ode-ra tul es, OPTICAL PARTS Ressiaeieal bast. Oe Rinae te. “s 
cathode-ray oscillographs, and associated : too Hickok Elec. Inst. Co Supreme Instt 
equipment. This wide choice of instruments Baird A ite: Mel tin nited Tr a mer ( 
makes it possible app ; " Bausch & Lomb Optical rte by P : 
¢ possible to apply the fundamental cadak oe oe OUTPUT METERS 
* method of cathode-ray instrumentation, i.e.. Clark & Sor Premier Crystal Lat Clough-Brengle ( 
' ‘a : . Fecker, J. W a Daven ¢ 
the ng of one quantity as a function Fish-Schurman Co RCA gr - General Radio Co. 
of another quantity, to practically any Fuess, Ini Supreme Instrument eeomees rect ee El 
pr ie I an Gaertner Scientific Corp Pel Pg —— Tones-Orme Co 
oO ¢ Snere mer ¢ eviso r ar i ) 
. — . Triplett Electrical Inst RGA Manufacturing Cc 
Scier ( NeAemais “Site. tin Shalleross Mfg. Co 
en a 4 m ¢ Wnited Cinephone C Westinghouse Elec. & Mfi 
= by norgen O ( Weston Elec. Inst Corp Weston Elec. Inst. Corp 
ri Machiett & 8 haa aa “a 
he recently-publ duMo talk 3, 0 ve ssigg lo age s ane t 
7 t ‘ ao punted Duliont Catalog 5, ob Master Optical Co matic eedomane Heat & Powe 
> unable y writing on your business letterhead, Perkin-Elmer Corp General Elec. ( = : 
contains invaluable information on the general Woermann-Schuchha United Cinephone Corr OVENS, Crystal Osciilato 
application of cathode-ray equipment W ngt e Elec. & Mfg ee eee 
OPTICAL PARTS, Fused Premier Cryst Lat 
Quartz | OSCILLOGRAPHS, Cath- Valpey Crystals 
Thermal Syndicate Ltd ode-ray OVENS. Laboratory 
Batcher, Ralph R Am. Gas Furna 
OPTICAL TESTING IN ( gh-Brengle Co Boekel & (¢ 
STRUMENTS (See DuMont Labs., Inc., A.B Brabender Corp 
* Testing Instruments I tro-Medica] Lat Braun Cory 
Optical) I tror Design Cor Centr Scientific ( 
( ; Fredericks, George Dietert Co 
OPTIMETERS Ger I ‘ Elec. Heat Control App 
Scherr Co., In General Radio Co Falstrom Co 
Zeis Inc., Carl Hickok Elec. Inst. Co Fish-Schurman Co 
ALLEN B. DU MONT Hickok Ele. Inst. Co, Fish-Schurman Co. 
ORDNANCE INSTRU- Tones-Orme ¢ General Combustion Cort 
J - tT Ai n ¢ 
LABORATORIES, Inc. MENTS Raytheon Mia, Co Gordon Go. 
Alpha Instr nt ¢ RCA Manufacturing Co Sargent & C 
Bausch & Lomb Opt s me Instrumer Sod 
Passai Sodemann Heat & Power 
a c * New Jersey I pse Aviatior Triplett Electrical Inst Thomas Co., Arthur H. 
ve ! Ind r ¢ Prius Mfg. ¢ Welch Mfg. Co 
Cont United Transforr Cor Williams Apparatus Cc 
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ne 








ENS, Temperature 
itral Scientific Co 
alstrom Co. 
don Co 
jason-Neilan Regulator 
ER & UNDER WEIGHT 
NDICATORS FOR 
BEAM SCALES 


B Co., Inc 


XYGEN ANALYZERS 
See Gas Analyzers, 


Oxygen) 
XYGEN & NITROGEN 
TESTING APPARA- 


TUS (See Gas Analyz- 
Oxygen & Nitrogen 
Apparatus) 


SINT HIDING POWER 
NSTRUMENTS (See 
Testers & Test. Mach., 
Paint) 

SNELS, Instrument 
jailey Meter Co. 


Brown Inst. Co. 
g ngle ¢ 
Ashcroft Hane 


n Ce 
Elec. Tachometer Corp. 
Falstrom Co. 
Foxboro Co. 
ral Elec. Co 
Hays Corp. 
Hickok Elec. Inst. 
nes Motrola Sales 
c Metal Products ¢ 
Marsh Corp. 
key Flow Meter 
Tagliabue Mfg. Co. 
Triplett Electrical Inst. 
PANELS, Radio Test 
I togers Co 
gh-Brengle Co 
ven ( 
ror Design Corp 
Falstrom Co 
Ferris Inst. Corp 
Hickok Elec. Inst. Co. 
kson Electrical Inst 
n Apparatus Corp 
Electrical Inst. 


Triplett 
mpt Co 


PANTOGRAPHS 
Gaertner Scientific Corp 


lenschel & Co 
<euffel & Esser Co 
M Instrument ¢ 
S & Co 

Ws n-Knight ¢ 

W ( 


PASSOMETERS 
Kenffel & Esser ¢ 


Weber Co. 
Zeiss, Inc., Carl 
PEDOMETERS 


Keuffel & Esser C 
festrite In 1 
Warren-Kn 
Weber ¢ 

PELLET PRESSES (See 

Presses, Pellet) 

PELORUSES 
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Precision Therm. & Ins 
Warren-Knight Co 
PENETROMETER NEE- 
DLES (See Needles, 
Penetrometer) 
PERISCOPES, Industrial & 
Smoke 
Ess Inst. Co. 
Fecker, J. W 
Kollmorgen Optical Co 
Lenox Inst. ¢ 
Perkin-Elmer Corp 
PERISCOPES, Military & 
Naval 
Fecker, J. W 
Keuffel & Esser Co 
Kollmorgen Optical ¢ 
PERMEAMETERS, Mag- 
netic 
Annis Co 
Cambridge Inst. ¢ 
Fisher Scient fic Co 
General Electric Co 
Hathaway Inst. 
Leeds & Northrup Co 
Rubicon Co 
Welch Scientific ¢ 
PERMEAMETERS, Poros- 
ity 


Cambridge Instrument 
Engin ng Labs., Inc 
Fisher Scientific Co. 
Ruska & C Inc 
Sax! Instrument Cc 
pH METERS (see Testers, 
Hydrogen lon) 
PHASE ANGLE METERS 
Andrew Victor J 
General Elec. ¢ 
Leeds & Northrup Co 
RCA Manufacturing Co 
Sensitive Research Inst 
Weston Elec. Inst. Corp 
PHASE INDICATORS 
Andrew, Victor J 
RCA Manufacturing Co 









PHOTO - ELECTRIC 
EQUIPMENT 


PROTECTS Operators, machiner y, homes, 


stores, factories, 


Stations, gZarages, 


OPERATES Burglar 


stock rooms, gas 


storage tanks, etc 


alarms, doors, 


switches, valves, pumps, brakes, lights, 


instruments, furnaces and countless 


other devices 


COUNTS AND ASSORTS According 


to size, shape or color 


CHECKS Production 
and fires — TIMES 


TECTS smoke 


sporting events 


operations — DI 


COUNTS people 


ANNOUNCES customers 


Write for Descriptit 


Literature or for 


HUGH H. EBY, Inc. 


4700 Stenton Ave. 


Philadelphia, Pa. 


OVENS 


PHASI 


For powering their Pyrometers 
FOXBORO chose these 


Quiet, Reliable Motors 


Makers of quality instruments, such as 
Foxboro, find in Bodine motors the same 
high grade materials and workmanship 
that symbolize their own products. Bo- 
dine has more than 3000 types and sizes 
of instrument motors to select from, 
ranging from 1/2000 to 1/6 hp, with and 
without speed reducers. All are fabri- 
cated and assembled by expert craftsmen 
and tested to meet the requirements of 
the particular application. Their preci- 
sion-built parts and accurate, permanent 
alignment insure smooth, quiet operation 
and long life. 


BODINE ELECTRIC COMPANY 
2244 West Ohio Street 






Chicago, Illinois 





Drive unit of Foxboro Recording Potentiometer Py 
rometer equipped with Bodine speed-reducer motor 


«BODINE 
© 2 





+ ,” FRACTIONAL HORSEPOWER 





REHTRON INDUSTRIAL 


PHOTO ELECTRIC CONTROLS CE TR ON 


Adjustable Time Delay ® Conveyor PHOTO ELECTRIC CELLS 


@ Combustion @ Illumination @ 76 TYPES 
Safety © Magnetic Counter @ Sole- 

noid Valve @ Electric Door Op- 
erator ® Smoke and = Turbidity 
Indicators @ Electronic Timers @ TO 50 AMPERE 
Burglar Alarms @ Annunciators @ 
Advertising Sign Controls. 


Mercury Vapor Rectifiers 


ipplications Engineered for All 
Industries. Submit Specifications 
for Literature and Quotations. 


REHTRON CORPORATION 


2159 MAGNOLIA AVE CHICAGO, ILL 


CONTINENTAL ELECTRIC CO. 


GENEVA LLINOIS 

















For INSTRUMENTS 


NYE’S WATCH 





& CLOCK OIL even Secie ies OT 
nest crude from which tor fn ub- 
= — cating ol! to n f 
precision. When ne 
by the scientific velox 
through years o y W mem 
F. Nye ne., th result asp aliz 
oft th highest quality 
Nye's O 00 Am an ee 1 
to finish. 


Wm. F. Nye, Inc. 


NEW BEDFORD, MASS. 


ABL 


























PHASE to PLANI 


Potentiometers 


Whether for test-room, laboratory or manufacturing department, 


we Nave 


ncludes potentiometers for meter calibration, thermocouple checking, 


MEASURING INSTRUMENTS 





PHASE SEQUENCE IN 
DICATORS 
Eastern S alt Cc 
Elec. Facilities Inc 


Western Electro-Mech 


PHOSPHATE TESTERS 
(see Testers Phos- 
phate) 


PHOTOELASTICITY PO- 
LARISCOPE (See Po- 
P hotoelastic 


lariscope 

-ity 
PHOTOELECTRIC CELLS 

(See Cells, Photoelec- 

tric 


PHOTOELECTRIC COLOR 
ANALYZERS (See Col- 
or Analyzers Photo- 
electric) 


PHOTOELECTRIC COLOR 
COMPARATORS (See 
Celor Comparators, 
Photoelectric) 


PHOTOELECTRIC CON 
TROLS 
Eby, Inc 
General 
Guardian 


Electric 
Electric 


Rehtron Corp 
Westing ise Ff & M 
Weston Elec. Inst 





and pH measurement, 


suitable potentiometer to fit the need. 


PHOTOGRAPHIC EXPO 
SURE METERS 
De Jur Amsco Corp 
Electronic Prod. ( 
General Elec. ¢ 
G-M Labs. 
Luxtrol ¢ Inc 
Rhamstine . 
Weston Elec. Inst. Corp 
PHOTOMETERS, Bar 
Leeds & Northrup Co. 
Gaertner Scientific Corp 


PHOTOMETERS, Candle 


Connelly Iron Sponge 


PHOTOMETERS, Flicker 
Precision Therm. & Inst 

PHOTOMETER, Flicker 

Disc 

Frober-Faybor Co 

PHOTOMETERS, Itlumi- 
nation 

Akatos, Inc 

G-M Labs 

Leitz, Inc 

PHOTOMETERS, Micro 
Akatos, In 
Baird Associates 
Cambridge Inst. Cc 
Gaertner Scientific Corp 
Hayes Scientific App 
Jarrell-Ash Co. 
Mico Instrument Co 


PHOTOMETERS, 
Wedge 
American inst. Co. 

Gaertner Scientific Corp. 


Neutral 


POTENTIOMETER 


PYROMETERS 


For Controlling, Recording and Indicating 
Temperatures from 


150°F. to 


An extremely 
ment, 


strument can be 
tance from the point 
ment (thermocouple 


accurate and dependable 
designed and built for 
Operating on the Potentiometer Principle, 
located practically any dis- 

of temperature measure 
location) 


3200° F, 
instru- 
industrial service. 
the in- 


without affecting 


its accuracy or dependability. 


Charts and scales for a wide variety of ranges 


are available, 
of 300° to a maximum 


from a minimum temperature span 


span of 3000°F. Corre- 


sponding Centigrade scales and charts are also 


available 


Pyrometer accessories, 
end extension 
ments to meet the 


each job 


Write for Catalog 1104 
MENT COMPANY, a 
Honeywell 
Philadelphia, Pa 


such as 
lead wire, 
individual 


division of 
Regulator Ce 


thermocouples 
furnished with instru 
requirements of 


THE BROWN INSTRU- 
Minneapolis- 
4482 Wayne Avenue, 


BROWN PYROMETERS 


MIMMEAPOLIS HOMEY WELL CONTROL SYSTEMS 


To Meosure and 





and various recording and con- 


TELEMETERS ° 


PHOTOMETERS, Photo- 


trolling applications. 


Our complete line 


AUTOMATIC CONTROLS 


Uitra- 


PHOTOMETERS, 
violet 
Bausch & Lomb —_ 
Labs Kurt Scientific 
Co a a Scientific ‘Corp. 
Jarreil-Ash Co. 


electric 
American tnst. Co. 
Applied Research 
Cambridge In 
Central Scientifie C« 
De Jur Amsco Corp. 





PHOTO - MICROGRAPHIC 


Gaertner Scientific Corp EQUIPMENT (See 
General Elec. ¢ Microscopes, Metalio- 
G-M Lahs graphic) 

Jarrell-Ash Co. PHYSICAL TESTING MA- 
Luxtrol Co., Ine. CHINES (See Testers 


Parr Instrument Co. 
Pfaltz & Bauer, In 


and Testing Machines) 
PIPE LOCATORS 


Phipps & Bird, Inc Engineering Labs., Inc. 
Rubicon Co Geophysical Inst. Co. 
Southw’n Electronics Lat McFarlin Co 
Welch Mfg. Cc Water Leak Detector Co 
Zeiss, Inc., Carl Western Instrument Co. 
PIPETTES (See Apparatus, 
a Reflec- Laboratory, Glass) 
Akatos, Inc PIPETTES, Mechanical 
American Inst. Co. (Equal Discharge) 
Bausch & Lomb Opt. Scientific Instr. (Calif.) 


Gaertner Scientific Corp PISTOL BARREL OPTI- 


Munsell Color Co CAL TESTERS (See 
Tester, Pistol Barrel 
PHOTOMETERS, Spectro Optical) 
Akatos, In 
: PITOT TUBE METERS 
Snation ee Co. (See Flow Meters, Pitot 
Saird Asso Tube) 


Bausch & Lomb Opt. 

Coleman Electric Co 

Frober-Faybor Co. 

Fuess, Inc 

Gaertner Scientific Corp 
Co. 


PITOT TUBES (see Flow- 
meters, Pitot Tube) 
PLANE TABLES 
Eastern Science Co 


Jarrell-Ash Gurley, W. & L. E 
Pfaltz & Bauer, Inc Kern Co 
Keuffel & Esser Co 
PHOTOMETERS, Sphere Speidel & Co 
Akatos, Inc Warren-Knight Co 
Leeds & Northrup Co. Weber Co 


FOR INSTRUMENT CALIBRATIO} 
FOR RESEARCH AND TESTIN« 


As potentiometer specialists for over 35 ye; 


we offer a selection that is unique in its completeness. 


LEEDS & NORTHRUP CO. 
4984 STENTON AVENUE, PHILADELPHIA 
HEAT-TREATING FURNACES 








Temperature 
Measuring Instruments 





Wheelco Precision Temperature Measuring 
Instruments include: 


Indicating Pyrometers—Portable Pyrometers—Portable 
Potentiometers—Recording or Indicating Thermometers— 
Resistance Thermometers, etc. 


Write for complete data on 
these instruments, today. 


heels Instruments Co. 


1929-33 S.WALSTED STREET CHICAGO. ILUNOIS 











HIGHEST 





Hickok manufactures a complete line of modern 
up-to-date 6” rectangular switchboard instru- 
ments Volemeters, ammeters, milliammeters, 
wattmeters, power factor meters, frequency 
meters and synchroscopes are available in all 
furnished 


ranges. Illuminated dial cases can be 
which have lamps removable from the front of 
the case 

Write for complete catalog and prices 


HICKOK 


ELECTRICAL INSTRUMENT COMPANY 
10514 DUPONT AVE., CLEVELAND, OHIO 


CALIFORNIA 
IS 


UNUSUAL 


* not in its insistence 
on the latest and best in instru- 
ments and control devices. In great 
favor are the products of the fol- 
lowing manufacturers: 

Ellison Draft Gage Company 
General Controls Company, Ltd. 
The Mercoid Corporation 
Moeller Instrument Company 
Wheelco Instruments Co. 
Jensen Instrument Co. 


SALES | 


Are expertly engineered and serv- | 





California. 


By The 


Jensen Instrument Co. 


Since 1923 


iced 


LOS ANGELES 
SAN FRANCISCO 


335 CENTRAL AVENUE 
420 MARKET STREET 








For addresses, see pages 66-76 





ts 


able 








PLANIMETERS to PRECISION 


CONTROLLING 
RECORDING INDICATING 


max is Industry’s rr’ modern, controlling or recording pyrom temperature of objects in motion. L&N Optical Pyrometer ta ir 
Depend able, sturdy, low in main tenance, fully automat Four icCurate, visual measurements 
Strip-Chart and Round-Chart Recording Controllers; In licating 
Non-Indicating Controllers. May use thermocouple, Rayotube (radia 


tector) or Thermohm (resistance detector). 


AEASURING INSTRUMENTS 


domax, ten times as rapid as the usual recording pyrometer, records 


LEEDS & NORTHRUP CO. 
4984 STENTON AVENUE, PHILADELPHIA 


TELEMETERS . AUTOMATIC CONTROLS : HEAT-TREATING FURNACES 





LANIMETERS, Automa- POLARIMETERS 
tic Flow Record Akatos, Inc 
ilders Iron Foundry Bausch & Lomb Opt. 
ertson, 3rd., J. L. Central Scientitie Co 


LANIMETERS. Linear Gaertner Scientific Corp 


ucharach Indus. Inst Jarrell-Ash Co. 
<euffel & Esser Co Kern Co. 

del & Cc Leitz, Ine 

nited States Blue Print Pfaltz & Bauer, Inc 


Warren-Knight Co Sargent & Cc 
Weber, Co Zeiss. Inc., Car] 


PLANIMETERS, Radial POLARISCOPE TUBES 
Bailey Meter Co (See Tubes, Polari- 


Foxboro Co. scope) 

Keuffel & Esser C 

Speidel & Co POLARISCOPES 
Indicator Co Akatos, Inc 


4 TERS, Square Bausch & Lomb Opt. 
Ss ’ Gaertner Scientific Corp 


Root 
Bailey Meter Co Jarrell-Ash Co. 
Foxboro Co. Pfaltz & Bauer, Inc 
Henschel & Co Welch Mfg. Co 
aon ih a gual POLARISCOPES, Photo- 
lor Inst. Cos. elasticity ; 
vayier Bausch & Lomb Optical 
PLUMB BOBS Central Scientific Co 
Alpha Instrument ¢ Fecker, J. W 
Brown & Sharpe Fuess. Inc 
Dietzen CO. — , Gaertner Scientific Corp. 
Gurley, W. & L. E Jarrell-Ash Co. 


Keuffel & Esser Co 
Millers Falls Co 


Kollmorgen Optical (c 
Polarized Light & Photo 


Post C Frederick Polarizing Instrument 
Refinery Supply Co Precision Therm. & Inst 
Soltmann, Inc Woermann-Schuchharat 
Speidel & Co. Xervac Inst. Co 

Starrett Co Zeiss, Inc., Carl 


Ulmer Co., J. C 

Warren-Knight Co POLARITY INDICATORS 
Weber Co Ruehfel Co 

White Co. Inc, Weston Elec. Inst. Corp. 


RUBICON PORTABLE 
PRECISION POTENTIOMETER 





ulable in a number of double-range 
ombinations, such as 1 volt and .1 volt, 


) MV and 10 MV, also in pH ranges 


etc accuracy .1%. An outstand- 


g vaiue 

Described in Bulletin 270 which = 
lescribes Rubicon High Precision Type 
Laboratory Potentiometer. 

We also make galvanometers, electrome- 


ters, colorimeters, permeameters, Wheat- 


tone and Kelvin’ Bridges, Resistance 
tandards. coil testers, acronographs, clip- 
n transformer ammeters. 


escriptive bulletins available on request 


2UBICON COMPANY 


Electrical Instrument Makers 


North 6th Street Philadelphia, Pa. 





POLARIZING PLATES POSITION RECORDERS POTENTIOMETERS Auto POWER FACTOR INDI 


Central Scientific Co Amer. Automatic Electric ae Self Balancing CATORS 
Fuess, In — s ( i gh-Brer 
Polarized Products itocall ¢ aie ‘conn Co Elec ie lities, Ine 
Polarizing Instrument Baltey Meter Co Tagliabus Mfg. Co 
Woermann-Schuchharat Builders Iron Foundry Weston Elec. Inst. Corp Hickok Ele in st. ¢ 
Zeiss, Inc., Carl _ . nomen One POTENTIOMETERS, Indi Leeds & Northrup Ce 
lec achometer Corp cating Roller-Smith Co 
yy Foxboro Co. Bailey Meter Co — os 
Eimer & Amend 9 Westinghouse Elec. & Mfg Bristol Co Westing & ) 
Fisher Scientific Cx POSTS. BINDING (See Brown Inst. Co 
Mico Instrument (x Connectors) Cambridge Ir ( POWER FACTOR RE 
. . Dickson ¢ CORDERS 
POTENTIAL DETECTORS Fexbere Ce EI Facilities In 
POLYGRAPH (See Detectors, Poten- pi csccoitcaing ; - r~ cBagple ses ys 
Associated Research tial) Fi otieae >: Yai Cai ; 
POTENTIOMETERS, Au J-B-T Insts., Inc Leeds & Northrup Co 
ay cg mama tomatic Control Leeds & Northrup Co Roller-Smith Co 
Canva Porsetain Co Bailey Meter Co Lewis Engg. Co Westir I & Mfg 
Fish-Schurmann Co Bristol Co Re ; Lid 
Grewn Inst. Ce Rubicon Co POWER FACTOR REG 
POROUS WARE FOR Coleman Elec, Cc Tagliabue Mfg. Co LATO 
ELECTROLYSIS Dickson (¢ Thwing-Albert Instrument ( Mfs 
Coors Porcelain Co Foxboro Co. Wheeico Inst. Co Leeds & Northrup Co 
Fish-Schurman Co. Leeds & Northrup Co Weston Elec. Inst. Corp n-G. Et ; 
POTENTIOMETERS, Auto POTENTIOMETERS, Re- 
POSITION INDICATORS matic Control (Cont'd cording POWER-LEVEL INDICA 
Automatic Temp. Contr Lewis Engg. Co. American Inst. Co TORS 
Bailey Meter Co. Mason Neilan Regulator Bailey Meter Co ; gg ee ; 
Bendix Marine Products Spence Engineering ( Bristol Co Ger } ( 
Boston Auto Gage (< Tagliabue Mfg. Co. Brown Inst. Co General Radio Co 
Builders Iron Foundry Taylor Inst. Cos. Clarostat Mfg. ¢ Hickok Elec. Inst. Ce 
Elec. Indicator Corp Weston Elec. Inst. Corp Foxboro Co Shallcross Mfg. Co 
Electric Speed Ind Wheeico Inst. Co. Leeds & Northrup Co Sound A ( 
Elec. Tachometer Corp POTENTIOMETERS, Au- Lewis Engg. Co Westing } & Mfg 
Foxboro Co. tomatic Self Balancing Mason Neilan Regulator 
General Elec. Co Bailey Meter Co. Tagliabue Mfg. Co PRECISION-BORE GLASS 
Hickok Elec. Inst. Co Bristol Co. Thwing-Albert Instrument TUBING 
Pioneer Instrument C¢ Electronic Prod. ¢ United Cinephone r 4 Glass Ir 
Shallcross Mfg. Co. Foxboro Co POWDERED MATERIALS Fischer & Porter 


Westinghouse Elec. & Mfg Leeds & Northrup Co MEASUREMENTS (See Fish- Schurman Co 
Weston Elec. Inst. Corp Cont'd Granular Materials) Sci G 


(fe 
CalHtd HAT'S the 
Electric Cell 


TO MICROAMPS 








many 





BRADLEY LABORATORIES, Inc.Dept. IN-18 





82 Meadow St., New Haven, Conn. 4 

Please rush copy of Cat. No. 101 ; 

PHOTO ELECTRIC CELLS NAME - 
BRADLEY LABORA TORIES, INC. ADDRESS a 
&2 MEADOW ST. + NEW HAVEN, CONN rs 
CITY STATE ° 


For addresses, see pages 66-76 





PRESSES to PROVERS 





C. J. TAGLIABUE MFG. CO. 


Park & Nostrand Avenues, Brooklyn, N. Y. 

















PRESSES, Laboratory PRESSURE, HIGH PRESSURE INDICATORS PRESSURE INDICATORS PRESSURE RECORDERS PRESSURE RECORDE! 
American Inst. Co Recorders (Cont Bourdon-tube (Cor Membrane (Cont'd Bellows U-tube 
Baldwin-S ( ‘ Steam Gage { Soe sge ele Co ‘ Scere shila eres — Co a ew gl ong 
Central S ‘ lickson ¢ I n Tube ¢ ason-Neilan Regulator ristol Co. rown Inst. Co 
Eimer & Amend Esterline-Angus ( Hoke, Inc PRESSURE INDICATORS Brown Inst. Co Foxboro Co. 
Hydrau P ‘ Foxboro Co Kenyon Instrument Co Piezoelectric Consol. Ashcroft Hancock Mason-Neilan Regulat: 
Microct ul Ss H iu P ( meg inst. Co Batcher, Ralph R Dickson Co Republic Flow Meters 
Ww : AY . Kurman } t ( Mar Corp., Jas. P Brush Development Co. Esterline-Angus Co Tagliabue Mfg. Co. 
PRESSES, PELLET - 4 - r Products ¢ Mason- cl Regulater Spa eee _ Mason-Neilan Regulator Taylor Inst. Cos. 
Centr Ss ntif ( arsh Corp *ioneer r anufacturing 0 Morey & Jones, Ltd. Trerice Co 
Eimer & Amend Mason-Neilan Regulator Repub! Flow Meters PRESSURE INDICATORS Republic Flow Meters Uehling Instrument ( 
Hannifin Mfg. ¢ R Flow Meters ¢ Star Brass Mfg. Co Piston, Weight-loaded Tagliabue Mfg. Co. 
Parr It ment ( Tagliabue Mfg. Co Tagliabue Mfg. Co American Inst. Co. Taylor Inst. Cos. —. 2. 
PRESSURE CONTROL — Inst. Cos Ma Inst. Cos a a Co PRESSURE RECORDERS, Brown inst. Co 
LERS, AUTOMATIC a ¢ rerice ¢ agan Corp Bourdon tube 
(See Controllers, Au- PRESSURE, HIGH (Above PRESSURE INDICATORS Pioneer Instrument Bailey Meter Co. - ai ig 
tomatic, Pressure) 1000 ibs.) Testing De- Diaphragm, etc PRESSURE INDICATORS Baldwin-Southwark Corp McAlear Mfg. Co 
PRESSURE. High (Above vices Abercrombie Pump Cc Single-tube, liquid col- Bristol Co. Meriam Co. 
1000 Ibs Indicators Bailey Meter Co Bailey Meter Co umn Brown Inst. Co National Engg. Prods 
4 ron Pump Baldwin-Southwark Cor Brown Inst. Co Sacharach Indus. Inst hacen wikaent: Stnnscnke oie nee ‘ 
" “ante cata Crosby Steam Gage ( Dickson C Detroit Air Meter Co Hinkecn < r PRISMS 
Atl V ‘ ve ( Foxboro Co Foxboro Co Dwyer Mfg. Ce Petarineckvwus Akat , In oe 
r , . Kurman Electric C King-Seeley Cort Gas App. Specialties Foxb iy pha Instrument 
ec Aig ae Parr Instrument Co Kollsman Inst. Co Morey & Jones, Ltd Gotham Inst. C Bausch & ‘Lomb Opt 
alc ne tm Pioneer Instrument Marsh Corp., Jas. P Pioneer Instrument pt sie Sit te ite ( Clark & Sons 
Srews Inst. Co. RCA Manufacturing Co Mason-Neilan Regulator Precisio re vetings Aeatos nly Aggy cre -Seneraen Ce 
( lage ( Refinery Supply Co Morey gfe itd Ue Leeds & aerieun Co — Z has 
r Cc Walter Ruska & Co., In Pioneer Instrument PRESSURE INDICATORS ‘ rp., Jas. P ae ai " 
ae oe . Star Br Mfg Powers Regulator Co Spring-loaded piston eel Neilan Regulator —— — “a 
> 3S chester f *) tan ach ’ ope 10eTZ mer I al ¢ 
H B n Tube ( PRESSURE INDICATORS a ee . rb = Bacharach Indus. In Morey & Jones, Ltd. lerréll-Ach Ce, 
Kolisman Inst. Co Bellows gliabu s. Co. Commercial Engg. Labs Republic Flow Meters Kern Co 
ne gets son Pha Autocall ¢ PRESSURE INDICATORS, PRESSURE INDICATORS Star Brass Mfg. Co Keuff a4 ee 
Linde Air Products ¢ Bailey Meter Co Electrical-resistance U-tube Tagliabue Mfg. Co. “3 sige - Anis <a 
Marsh Corp Bristol Co } an . ga Corp Amthor Test. Mach Taylor Inst. Cos Mact Son 
Mason Neilan Regulator Brown Inst. Co venera lec. Co Bacharach Indus. Inst Thrush & oy BE. 
M aL ar Mfc. ¢ Cresby Steam Gage Co Kurman Electric Co Bailey Meter Co sac a itles, : A Perkin-Elmer Corp 
RCA Manufacturing Co Defender Automatic Reg Rubicon Co Connelly Iron Sponge <4 S - 
Republic Flow Mete Dickson ¢ PRESSURE INDICATORS. Consol. Ashcroft. Hancock ie ee Le oo 
Tagilabue Mig. Co Morey ao ones. Ltd Beker ig akong le -cegall oe: aoe ae ae ce a 
Taylor Inst. Cos rument Bailey Meter Co Friez & Sons POT See eeenes. waecees TINS .) 
Thrush & ¢ H. A Precision ‘Therm. & Inst Bristol Co Gas App. Specialties heage ste STRUMENTS (S 
as ADI faltl Bailey Meter Co : 
Trerice ¢ Tagliabue Mfg. Co Brown inst. Co Gotham Inst. Co Brown Inst. Co Timers, Automatic Pre 
PRESSURE, HIGH (Above Taylor Inst. Cos Dickson Co Mason-Neilan Regulator Paints On ess) 
1000 Ibs.) Recorders PRESSURE INDICATORS Foxboro Co Meriam Co Dickson Co. PROGRAM CLOCKS (S 
Bailey Meter Co Bourdon -tube eng Regulator Moeller Instrument Co Marsh Corp.. Jas. P Timers, Automatic Pri 
win-Southwark Corp Bailey Meter Co agliabue Mfg. Co Morey & Jones, Ltd. : ' ess) 
Bristol Co ’ Baldwin-Southwark Corr Taylor Inst. Cos Precision Therm. & Inst seme ge ge geal > S 
Brown Inst. Co Bristol Co. Uehling Inst. Co Retinery Supply Co. T lieb om PROJECTORS, Color Filn 
Campridge Inst. Co PRESSURE INDICATORS agiiabue g. Co. Bausch & Lomb Optical 
ige I Co Brown Inst. Co CATORS Tagliabue Mfg. Co R 2 H 1 
Cash ( Crosby Steam Gage ( Membrane Taylor Inst. Cos é ge erlgecs ota Bell & well ¢ 
2 ’ ectrical-resistance itz, Inc 
Commercial Engg Labs Dicksor : Bailey —— Co “Seon eee Republic Flow Meters Spencer Lens Co 
ii naar ll PRESSURE RECORDERS, Woermann-Schuchhard 
Inverted -bell PROJECTORS, Film Slic 
Bacharach Indus. Inst Lantern Slide & Opag 
Bailey Meter Co. Object 
MEASURING AND RECORDING Bristol Co Bausch & Lomb Optical 
Brown Inst. Co Leitz. Inc 
PLASTICITY INDUSTRIAL OVENS le Spenser Lone Co 
Foxboro Co. Woermann-Schuchharat 
FURNACES PYROMETERS Leeds & Northrup Co Zeiss, Inc 
THE PLASTOGRAPH Mason-Neilan Regulator pROTRACTORS. Bevel (S 
Taylor Inst. Cos. Drawing Instruments) 
TESTING MACHINES Uehling 1 c 
Measures consistency over a wide range of pexeeuax aeceubens PROTRACTORS. Course 
materials from viscous, syrupy substances t TEMPERATURE CONTROL EQUIPMENT Membrane — — _ 
unvulcanized rubber Mason-Neilan Regulator “paral Science Co 
A PRESSURE RECORDERS Kenyon Instrument C« 
For any pliable material where the consis SALES SERVICE Seat tase tc Keuffel & Esser Co. 
li f importanc rus evelopment Co. Marine Compass Co 
roma Mi prone: id _— ae - ¢ — in and REPAIRS RCA Manufacturing C — - i. j ~ 
~s a produc di g the production PRESSURE RECORDERS, Pioneer Instrument C 
Oce Piston, weight-loaded Warren-Knight Co 
Can be supplied with various types of mix 1/1 Makes and Types of Above Bailey Meter Co PROTRACTORS. Navig 
ers or agitators—all water jacketed for effi PRESSURE RECORDERS. tor-s «See Protractor 
ient ¢t mp r tur ntre i ; Single-tube Uquid col- Course) 
are c « c co 0 umn 4 
ae, ae INDUSTRIAL X-RAY SERVICE Trerice ( PROTRACTORS. Transp 
Has three different sensitivity settings ; 
Uehling Instrument Co vent (See Drawing |! 
Pamphlet on request PRESSURE RECORDERS, struments) 
: en CLAUD S. GORDON COMPANY | Soring-loaded piston | PROVERS, Gas Meter 
facharacl r nst amber eter 
H Roch«l'e Park Cl . . . Raldwin-Soutt ‘orp Pittsburgh Equit. Mete 
leveland h Baldw wark Cor 
Brabender Corporation New Jersey ” ~ “ego Indianapolis Commercial Engg. Labs PROVERS. Water Meter 
rline-Angus C¢ Pittsburgh Equit. Meter 

















CAMBRIDGE SURFACE . . . NEEDLE ... MOLD PYROMETERS 


CAMBRIDGE COMBINATION PYROMETERS enable accurate temperature checks of material in the mass... or of 
flat and curved surfaces, moving or stationary ... or of mold cavities. Three thermocouples, quickly inter- 


changeable, give this single instrument many applications. Ranges up to 1200°F. EXTENSION MODEL SURFACE 
PYROMETER is indispensable for hard-to-reach places 


ippliation in RUBBER, PLASTICS, GLASS, POTTERY, METALLURGICAL INDUSTRIES, PAPER MILLS, HAT FACTORIES AND TEXTILE MILLS 
STEEL MILLS, NON-FERROUS SHEET MILLS, FOUNDRIES. MA 


CHINE SHOPS, TOOL ROOMS, ELECTRICAL INDUsTRIEs, ETC. CAMBRIDGE INSTRUMENT CO., INC. 3732 Grand Central Terminal 


New York, N. Y. 


Send r Descriptive Literature—Bulletin 194-§] Pioneer Manufacturers of Precision Instruments 








For addresses, see pages 66-76 


PROVING to PYROMETERS 







































































TAG CELECTRAY PYROMETERS 
™ . BETTER TEMPERATURE CONTROL 
; MORE ACCURATE TEMPERATURE RECORD 
} : 
/ P 
* INDICATING r 
; CONTEOISERE RECORDER ol A} TAGLIABUE MFG. co. 
ceerOLLeR Park & Nostrand Avenues, Brooklyn, N. Y 
ote Paco dies aad ae Sling — High Vacuum PYROMETERS, Electrical PYROMETERS, Millivolt?’ PYROMETERS. PORT 
Baldwin-Soutl { nit ed Centra] ifie (& Cor j r tir 
R Morehouse Machine Co. Chicago Apparatus Co Ce ( retedesgad Page 3 Furnace C p ABLE . : 
Olsen Testing Machine Foxboro Co. In yencral Elec. ¢ waa yrometer Instrument Co 
Pittsburgh Inst. & Mach. Fried & Lustig let yn iM. Testing Labs Brown inst. C Rubicon Co 
Friez & Son Sica (Ciueiiaen ae J-B-T Insts., Inc - ve Tagliabue Mfg. Co 
PSYCHOLOGY LABORA. rig "ga Saya . Leeds & Northrup Co Cambridge Inst. Cc tater Sat, Gee 
ss, 0 F ° 
to Baty ee G. M. Mfg. Co., Inc Scientific Glass Aj Lewis Engg. Co oe fia Thwing-Albert Instrument 
: Brush Development Co. Green, Henry J Sterling Eng. ( Roller-Smith Co werathaaa. Chins Wheeico Inst. Co 
j Electro-Medical Lab H-B Inst. Co., Inc. Welch Mfg. ¢ Rubicon Co Foxboro Co 
, General Radio Co. Huddleston, J. S. F a Tagliabue Mfg. Co Seckies tate. ¢ PYROMETERS, Potentio 
Phipps & Bird, Inc Johnson Service Co PYCNOMETERS Thwing-Albert Inst. Co ill, Testing Labs metric 
piste Moeller Instrument Co. Eimer & Amend Wheeico Inst. Co Pyrometer Instrument Ce Bailey Meter Co 
° — we toy so Co GM Mig. Co. on oe es ion Cc 
F; ° Ss 7 I rown ns o 
American Moistening Co Phila. Thermometer Co Rascher & Betz PYROMETERS. Expansior Tayler Inst. Cos Camt re 
. Scent erage ’ : Specialty Glass ( Defender Automat Reg Thwing-Albert Instrument 18 
Brown Inst. Co. Precision Therm. & Ins i uty Gia Dickson ( 
Friez & Sons Scientific Inst. Co Ferner (¢ Wheeico Inst. Co at 
; 7 Tiviar leat, Ges PYRHELIOMETERS “Sar oney Foxboro Co 
Fuess, Inc : y . . Cambridge Inst. ( PYROMETERS, Optical J-B-T Insts., Inc 
G. M. Mfg. Cc Inc, rrerice Co al idg nst Tagliabue Mfg. Co Biase ju Inst : 
H-B Inst. Co., Inc Warren-Knight Co Eppley Lab om _ ae ns Leeds & Northrup Co 
a aid ro n ns ) i 
Mason-Neilan Regulator Weksler Thermometer Leeds & Northrup Co PYROMETERS. Indicating ta Paibaiael Supply pe ling Co 
Moeller Instrument Co. PUBLIC HEALTH TEST- PYROMETER CALIBRAT Bacharach Indus. In Cambridge Inst. ( Tagliabue Mfg. Co 
i ING EQUIPMENT ING SETS Bailey Meter Co Fisher Scientific Co Thwing-Aibert Instrument 
PSYCHROMETERS, Atom- American Inst. Co. Brown Inst. Co Bristol Co. om © aera SS Wheelco Inst. Co 
izing Central Scientific Cc Fee eg Inst. C Brown Inst. Co. Pyrometer Instrument Co 
> s-Crame C ‘hicago Apparatus Co oxboro Co >Y 5 : atior 
Parks-Cramer C Se eee lame &. Gaia a _ Ce. PYROMETERS. Portable day Radiatic 
PSYCHROMETERS, Elec- Hellige, Inc Lewis Engineering Elameti Mie C Bacharach Indus. In 4 ha . aye 
rp tric (See Psychrometers LaMotte Chemical Prod Rubicon Co nasheed: © Bristol Co B te Indust. Ir 
Aspiration) Precision Scientific ¢ Tagliabue Mfg. Co ie Brown Inst. Co . ; _— 
ioke er Thwing-Albert , Foxboro Co. - sles Bailey Meter Co 
PSYCHROMETERS, Re. — ‘Ricker Inst. Ce. stietsaaialanaaealiiaas lil. Testing Labs aa ee | eee nee 
cording Scientific Glass Apr PYROMETERS. Electrical Leeds & Northrup Co Rleme ute ? t Cambridge Ir ( 
(See Hygrometers, Re- Tavior & Co.. Inc.. W.A Resistance Lewis Engg. Co Engelhard, Chas Engelhard, Chas 
| cording) 7 p Bailey Meter Co Partlow Cory Foxhere Co Foxboro Se 
pevousomatens, cung =" ULSATION oheres Bristol Co Pyrometer Inst. Co Hoskins Mfz. | Ger 
Accuracy Scientific Inst ; rown Inst. Co Roller-Smith Co ill, Testing Labs it Testing Labs 
American Inst. Co. PULVERIZED MATERI- Cambridge In Co Tagliabue Mfg. Co 1-B-T Instruments Leeds & Northrup Ce¢ 
American Moistening Co ALS MEASUREMENTS Foam n Taylor Inst. Cos Leeds & Northrup Co Tagliabue Mfg. Co 
: entral Scientific Co (See Granular Mate- oxboro Co Thwing-Albert Instrument Lewis Engg. Co Thwing-Albert Instrument 
IN Cont'd rials) Cor ! Wheeico Inst. Co Cor Wheelco Inst. Co 
‘See 
roc 
‘See 
roc 
J-B-T INDICATING 
m 
| PYROMETERS 
i + RUGGED, ACCURATE PYROMETERS 
1aé , 
gue ®@ MANY SIZES, RANGES, INCLUD- 
| ING 3” PANEL 
® THERMOELECTRIC, OR POTENTI- 
t OMETRIC; ALSO RESISTANCE 
- TYPE 
$) 
, 
For Controlling, Recordine and Indicating 
7 Temperatures from 
0 to 3000°F. 
A direct-reading, simple and sturdy pyrometer 
especially suited for industrial applications where 
simplicity and ruggedness are of greater impor 
va tance than extreme accuracy The instrument car 
be calibrated to compensate for long lengths of 
- extension lead wire between thermocouples and 
+ . _ instrument No dr cells or standard - r 
Ir The Foxboro Pyrometer line em phe ete y ons Fe 
braces a variety of types including : 
mn , a f Charts and scales for a wide variety of range 
“= Indicators, Controllers and Recorder are available, from a minimum. temperature spar 
r Controllers. Single and multiple of 800°F. to a maximum span off 3200°F. Corre 
i Centiarac C. chart r 
. recording instruments up to eight rec poser entigrade ‘scales dnd charts are als 
Model 70-P . ords on one chart are available. The ! 
Model 70-PO potentiometer-pyrom- NEE: <a SRR aR ee Pyrometer accessories, such as thermocouples and 
: - I ir Vv : . P Ar 
eter (portable model illustrated— Ce ee extension lead wire, furnished with instruments tc 
s eral types, both air- and electrically meet the requirements of each job. 
} also wall mounted) combines po- nrg aocii 
. a nit : ¢ operated, to fill practically every Write for Catalog I5-E, THE BROWN INSTR 
tentiometer z J ase : y y ie 
" ter pennies with ease ot Comeabeniiie wae MENT COMPANY, a division of Minneapoli 
| reading deflection instrument. Elimi- Fo ' ' Honeywell Regulator Co., 448% Wayne Avenue 
i nates balancing, is read faster. Write or complete information write for Philadelphia, Pa. 
| for literature, suggesting applica- Bulletin No. 190-4. The Foxboro 
j : Company, 46 Neponset Avenue, 
i tion. 
| Foxboro, Massachusetts. U. S. A. BROWN PYROMETERS 
| | })-B-T INSTRUMENTS Inc Branch offices in principal cities of 
: 5 a the United States and Canada MINNEAPOLIS: HONEY WELL CONTROL SYSTEMS 
j 441-G CHAPEL ST. NEW HAVEN, CONN. 
| To Measure and Control is to Economize 
nn 


For addresses, see pages 66-76 2 








THWING-ALBERT Plahi 








Multiple Recording Pyrometer 





Treasure Chest 
Potentiometer 


Pyrometer and Thermocouple 
Testing Set 





ASX Pyrometer for molten 
non-terrous metals 





Automatic Temperature Controller 





Indicating Pyrometer 
combined with 
Selector Switch 


TEMPERATURE MEASURING, 
CONTROL AND TESTING 
INSTRUMENTS 


RECORDING PYROMETERS: Single re 


d and multiple recording types. Continuous 

l] } rt - y har roll ) ry j 

tl harts. Automatic chart re-roll. Patented 
, . : 

jot and Gash system I re rding Synchror 


us electric motor drive Metal case constru 


Accurate, simplified and rugged 


Furnished for use with either base meta 

platinum thermocouples, radiation pyrom«s 
ter receiving tubes or electrical resistance 
er ymeter bulbs 


INDICATING PYROMETERS: Single ind: 


o! multiple point 





iting type 


Moc 30 Pyrometer, illustrated, unit con 





- , : 
struction. Indicating Pyrometer and select 

} 
switch contained in a single moisture, tums 
ind just-p tr metal AS€ Furnished witl 


itcl ipacities 4, 6, 8, 12, 16, 24 and 32 
nts and off position. Suitable especially tor 
liesel engine service, ceramic plants, etc 

RADIATION PYROMETERS: For indicat 


g and recording all high temperatures. N« 
yart of pyrometer installed in the heat source 
Accurate to the highest temperatures. Radia 
on receiving tubes are designed and manu 
factured for permanent installation. Suitabl 
pecially for the lime, cement, refractories 
ass and steel industries. Portable radiatior 
pyrometer applicable for various service. Tem 


rature readings in 15 seconds 






Portable 
pH Meter 
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Radiation Pyrometer Radi 


for Rotary Kiln Pyron 


FOUNDRY PYROMETERS: | 
ous metals; ASX Pyrometer wit 


.ermocouple. Junctions 


y fe “7 ) 

I is metals; ASF | 
tected replaceable thermoc 

perature ead Ps in one minute 


PYROMETER TESTING SET: 
Chest, a two point portable pote 
ind a pyrometer and thermocouy 
set combined in the one instrument 
with Electrocrit check 
uit. Range 101 millivolts. Accura 
ne percent Checks all types ar 

f pyrometers and thermocouples 


THERMOCOUPLES: Base Metal and ° 
Metal (Platinum, platinum-rhodium) 


Furnished with protection tubes t 


) 


Jividual installation conditions 


AUTOMATIC TEMPERATURE CO 
TROLLER: Controls automatical 
curately industrial temperature pri 
nished for operation in conjunct 
recording and indicating pyrometer 
1 


hI] + 1 rd “lo 1. 
ible i] ras and electrically 


Nnaces 


PORTABLE pH METERS: Rang: 
pH. Direct reading in pH units 

Model 1 Simple potentiomet: 
ising quinhydrone or antimony « 

Model 2 Vacuum tube pote 
circuit using glass electrodes and 
Jrone and antimony electrodes 

Model 3 Standard cell balance, 
type. Vacuum tube, continuous defl: 
tentiometric circuit. Can be used w 
type of electrode. Direct reading 
ind pH units 


Thwing -Albe 


Manufacturers of. Yr 
‘ 


3323 LANCASTER AVE 


Catalogs Available 

















472% 


wreeses 


1) 


Laboratory Instruments 





inum 
hnermo- 


iple 














}, 
; Electro Hydraulic 
3 Tensile Tester 
SO | 
Pi 
/ 
Por 
adi 
'yvron * 


BLECTRO-HYDRAULIC TENSILE TEST- BOX BOARD SCALES: A 


























t BR testing paper, textiles, fine wire weight and sheet nting scale. Ir 
ns sir skein yarn, card board, ply single d weig : R 
re we t nsile and elongation tests made 
to m with A.S.T.M. and T.A.P.P.I Btesendaed 
of! test methods. Operated by electro PENETRATION TESTER: 17 Deneacnn Te sda Taatias 
uy hy power. Completely self-contained ee SOS , Sf ene 
Cc furnished with graphic recording de spice 
vic rd tensile stress and elongatior : ee & 


T: of ual specimens 
meee") BAPER TESTING INSTRUMENTS. 
nent Bl MENDORF TEARING TESTER: Dete 





check mi earing strength of paper and allied VAPOR TR. ANSMISSION TESTER: 
ra pr textile fabrics, cinema film, etc Vapometer. a simple On eer re 
Operates by gravity. Gives readings in force Pi ules o the nit r transmission properties 
§ @rams required to tear materials. Standard f paper ; ; 
te: tester of paper industry 


ods IN Two i nes “that d — g At STIFFNESS- SOFTNESS TESTER: Dete: 

ta t available that oubles capacity ol mines stiffness or softness properties bv the * 
es t BE) jorf Tester and makes two instruments ae = r : ; ee 
in Permits testing heavy grade papers ra 
URE con} BIs &t ee or Se a aa sh 
ally a RE SE ARCH TEARING TESTER: For re 





exibility paper in a predetermined a1 


f specimen 





roc 4 ind exploratory testing of materials ccs I 
? Routine Teste as sna ’ S 
inctio! sensitivity desired is finer than cali : : - 
ters. Applic} by tor tf the standard Elmendorf Tearing Eanes mHOW nes 
“) } — a FORMATION TESTER: Measures 
INITIAL TEAR TESTER (not illustrated): tively the property of paper knows | 
ivel ) pr¢ rty I V is 

M s the initial force required to start a : AB 
nge l);, e : } matior Test spe € sca v é 

te Direct reading, resistance to beginning 

i ' ; Ss Ss d at cy \ t yetw t 

; C) is indicated in force pounds. Espe- eee eee : 
sige de Gi: suitable for testing box board, roofing iia nr ie Ent source 
y é fel: overings, gasket papers, etc ariations in paper structure (formation) 
ote j TY ] + 11 R i 
‘ ele C elie Cal ea ete 

| BASIS W EIGHT SCALES: Aristocrat Mode : é x ( ; 

a Desk ype Rives Of 1 nu! € S 

) 1 ’ 1 sed] a1 me fF yp ite 

. J ) We sight Scales read directly — : 
leflect 4 m of paper by weighing a single sheet 
iw ed with ranges to suit individual re 


ements Useable for moisture content 


ete inations 





| Sriffmess-Sottness Lester tor Paper 


Strument Co. 


ruments for 39 Years 











35 0007.0D) 30 2500, OM aw, © 


ory y, (cathe vat 
Yr 





Desk Type Basis Weight Scale Penescope Vapometer 


and Pape; Testing Instruments 
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REFLECTORS 


PYROMETERS to 


PYRO< 


THE SIMPLIFIED 


OPTICAL PYROMETER 





YOU cannot af- 
ford NOT to 





own one! 
B Ause eliminate 
gue waste and 
pr ine pay 
it f 1 PY RO 
a SEL F-CONTAINED 
DIRECT READING, 
STURDY unit made t 
stand ivt Axe but 
I le onst i« or 
enat Dp at te 
apid é r ’ 
temperatu t or 
I pe ta 
n r»bject the 
ma tream ne 
ect r chart no 
AC CE es, ne ipkeep 


stock Ranges: 
1400 to 5500° F. 


PYRO RADIATION 
PYROMETER 


Ideal for furnace or 
kiln use. Gives act- 
ual 








heat of material 


aside from 
furnace or 
kiln tempera 
ture. Does not 
requ re skilled op- 
erator. Stock 
ranges 1000 to 
3600° FB, 
Write for special bulletins 
THE PYROMETER INSTRUMENT CO. 


103 107 LAFAYETTE ST., NEW YORK. N. Y 
311 ROSS ST., PITTSBURGH, PA 















REGULATORS 





Republic-Smoot regulators are supplied 
tor the automatic control of pressure, rate 
of flow, speed of rotation, level of aliquid 
or the proportioning of two pressures, 


flows, etc., in a fixed ratio by mechani- 
cally operating a valve, damper, rheosta‘ 
or various types of variable speed trans 
missions. 

Republic-Smoot regulators may be eithe: 
oil or air operated. Their extreme flexi 
bility in application and the degree to 
which they meet the four requirements 
of sensitivity, power, speed and stability, 
had been responsible to a large degree 
for the outstanding success of Republic- 
Smoot control systems. 


WRITE FOR DATA BOOK No. S-13 


REPUBLIC FLOW METERS CO. 


2249 DIVERSEY PKWY., CHICAGO, ILLINOIS 













PYROMETERS 
Indicating 
Bachrach Industria 
Bristol Co 
Brown Inst. Co 
Car ige Inst. ¢ 
Gen } ( 
Leeds & Northrup Co 
Pyrometer Instrument Co 
Tagliabue Mfg. Co 
Taylor Inst. Cos 
Thwing-Albert Instrument 
Wheeico Inst. Co 
PYROMETERS, Radiation 
Recording 
Sachrach Industrial 
Bristol Co 
Brown Inst. Co 
{ ambriage Inst ‘ 
General Elec. Co 
Leeds & Northrup Co 
Pyrometer Instrument Co. 
Tagliabue Mfg. Co. 
Thwing-Albert Instrument 
? Y ROMETERS, Thermoelec- 
tric, Immersion 
Bailey Meter Co 
Bristol Co. 
Brown Inst. Co. 
Cambridge Inst. Co 
Elematic Mfg. ¢ 
General Elec. Co 
iil. Testing Labs 
J-B-T Insts., Inc. 
Leeds & Northrup Co 
Lewis Engg. Co. 
Partlow Cory 
Pyrometer Inst. 
Roller-Smith Co. 
Tagliabue Mfg C1) 
Thwing-Albert Instrument 
Woermann-Schuchhar 
PY ROMETERS, Thermoelec- 
tric, Indicating 
Am. Gas Furnace Co 
Bailey Meter Co 
Bristol Co 
Brown Inst. Co. 
Cambridge Inst. Co 
De Jur-Amsco Corp 
atic Mfg. Cx 
Foxboro Co. 
Hebler C 
Hoskins Mfg. C 
lil. Testing Labs. 
J-B-T Insts., Inc 
Leeds & Northrup Co 
Lewis Engg. Co 
Partlow ¢ I 
Pyrometer Instrument Co 
Roller-Smith Co 
Rubicon Co. 
Scientifi Inst. ( 
Tagliabue Mfg 
Taylor Inst. Cos. 
Thwing-Albert a 
W er Ins i « 
Wheeico Inst ‘Co. 
PYROMETERS, Thermoelec- 
tric, Recording & Con- 
trolling 


Radiation 


Inst 


Inst 


Co 


Co 


B arac Indust. Inst 
Bailey Meter Co. 
Beck ( 
Bristol Co 
Brown Inst. Co. 
Ca ig Inst ( 
Engelhard, Chas 
Foxboro Co 
I Ele Co 
Testing Labs 
& Northrup 
Engg. Co 
_— Regulator 


Lewis 
Mason. 


Pyr ometer Instrument Co 

Tagliabue Mfg. Co. 

Taylor Inst. Cos 

Thwing-Albert Instrument 
PY ROMETERS, Thermoelec- 


tric, Surface Contact 
Bailey Meter Co 
Bristol Co 
Brown Inst. Co 
Cambridge Inst. ¢ 
I Mfg. ¢ 

Co 


Foxboro 
Ger Ele ( 
ill. Testing Labs 
J-B-T Instruments 
Lewis Engg. Co 
Pyrometer Instrument Co 
Tagliabue Mfg. Co 
Thwing-Albert Instrument 
*YROMETRIC CONES 
See Cones, Pyrometric 
QUARTZ, Fused Quartz 
_ Apparatus 
Thermal Syndicate Ltd 
RACKS, STEEL, For Ca- 
pacitors, Resistors 
Transformers, etc 
Falstrom Co 
RADIO BEACON SYN. 
CHRONIZING CON- 
TROLLERS 
Andr \ 


ew 


& Mfg 


( 


W 


RADIO FREQUENCY 
METER Ss 
Ar v, V 


Breneg ‘ 
Fecris inst ‘Corp 


Hickok Shes Inst. Co 
I es 
Shenmaetient Corp 


For addresses, 


RADIO FREQUENCY 
MET 


ERS (Con 
Millen Mfg. Cx 
Rawson Electrical Inst 


RCA Manufacturing Co 
Roller-Smith Co 


Sensitive Rese h Ir 
Simpson Elec, ¢ 

Triplett Electrical Inst 
Weston Elec. Inst. Corp 

RADIO FREQUENCY OS- 
CILLATORS (See Os- 
cillators, Radio Fre- 
quency) 


RADIO-MICROMETERS 
(See Micrometers, 
Radio) 

RADIO REMOTE CON.- 
TROL SYSTEMS 

American Automatic 
McFarlin Co 


Elec 


RCA Manufacturing Co 
United Cinephone Cory 
Wallace & Ti I 
RADIO SET ANALYZERS 





(See Analyzers, Radio 
Set) 

RADIO TEST PANELS 
(See Panels, Radio 
Test) 

RADIO TUBE CHECKERS 
(See Checkers Radio 
Tube) 


RAIN GAGES 
Ballauf Mfg. ¢ 


Central Scientific Co 
Friez & Sons 
Fuess, Inc 


Green, Henry J 

Gurley, W. & L. E 
Keuffel & Esser 
Leupold, Volpel & Co 


Precision Therm. & Inst 
Taylor Inst. Cos. 
Warren-Knight Co 
White Cx Inc 
RAINFALL RECORDERS 
Esterline-Angus Co 
Friez & Sons 

Fuess, Inc 

Green, Henry J 
Leupold, Volpel & ¢ 
Taylor Inst. Cos. 
RANGE FINDING IN- 

STRUMENTS 

Fecker ). W 

Gaertner Scientific Corp 
Kern ¢ 

Keuff & I ( 

Koll rgen Optical ¢ 
Leitz, In 

P n Tt & I 
\ ( Ir 


RANGE POLES (See Sur- 


veying Instruments 
REACTANCE a 
Andrew Victor 
General Radio Co 
Premier Crystal La 
Rubicon Co 
READING LENSES, Ther- 
mometer & Burette 
(See Lenses. Reading 
RECORDERS (See object 


of measurement and 
control 
RECORDERS, SOUND 
Mites Reproducer Co 
seer yah toon od Or y — 
I 


Benw 1 Lit ( 
Facilities 
General Elec ( 
hone Corp 
Raytheon Mfg. Co 
ae Elec. Time 
Unite sformer ¢ 


RECTIFIERS, Power 


Inc 


Facilities, Inc 


Mellaphone Cory 
Raytheon Mfg. Co. 
United Transformer Corp 
RECTIFIERS, Thermionic 
American Automatic Elec 
Andrew, Victor J 
Continental Elec. Co. 
DuMont Labs., Inc.,A.B 
Electro Products Labs 
Electrons, Inc 





Raytheon Mfg. Co 
RCA Manufacturing Co 
United Cinephone ( 


United Transfo r ¢ 


REDUCING MOTIONS. 
ENGINE INDICATOR 
tacharach Indust. Inst 

Cr y Steam Gage ( 
ertson d, J. L 


REFLECTIONMETE RS 
In 


Luxtrol Co., Inc 
tz & Baue Ir 


REFLECTOMETERS. 


err Inst Co 
Higgir harle I 
Leeds & artaee Co 
W nn-S t t 


ae Aspne 


Baird 


Fecker 


Fish-Schurman 


Fuess 


Telescope 


Lat 


Associates 


Bausch & Lomb 0 
Ww 


Ine 


Co 


Perkin-Elmer Corp 
Nam. Telescope cones 


Balt 


a & tomb 


Fecker, 


Fish- 
P 


1e8s 


«& 
Ww 


Tne 


Perkin-Elmer 
Cinsley 


Labs 


Schurman 


Op 


Co 


Corp 


REFLECTORS, First 


ace 

Am. Telescope 

taird Assoc 
Bausch & Lomb Opt 
Clark & Sons 
Fecker WwW 


Fish-Schurman 


Fur 


La 


ate 


n 


— n- Elme af 


Pin y 


REFLECTORS, 
sisting 


An r 


Co 


Corp 


Heat 


La 


Bausch & Lomb Opti 
Fish-Schurman Co 


Fuess 


Ine 


Perkin-Elmer Corp 
REFLECTO RS, Parabo! 


Am 
saird 
4 ark 


Fecker 


Fish-Schurman 


Fuess 


‘elese 


Perkin-Elmer 


rinsley 
Weber 


Associat 
Bausch & Lomb Optic: 
& Sons 
JI. OW 
Co 
Tr 
Corp 
La 
Br Met 


Lat 


nEreSscre RS, Spheric 
Ar 1 e 


Baird 


Lat 


As 
a & Usa Optica 
& Sons 


ark 


Soatees 


Fish-Schurman 


7. oW 


In 


Co 


Perkin- _— Corp 


ri 


REFLECTORS. Stellite 


il 


I 
ioouh & ‘Lomb "Optica 


weenie 


Markie. 











Valves 
Regulators 


Liquid Level 
Controls 


Strainers 
Steam Traps 





and 





Engineering Specialties 


Custom 


Sub-assemblies 


for all 


Valve Requirements 


KIELEY & MUELLER, INC. 
General Offices—40 West 


Factory at Newark 


13th St. 
N. J. 


N. Y. 





J 


Elmer 


el = 


Corp 


Due year 


A complete range of sizes and types in 


YOUR CONTROL ENGINEERS 








see pages 66-76 











aboli: 
bs 


Dptical 


rica 


ptical 


ptica 


sin 











; RACTOMETERS 


ausch & Lomb — 
entif 
‘oa 
Scientific Co 


a Ash Co. 


F RACTORY TUBES 
reelain Co 
EG ULATORS. AUT O- 
MATIC (See also Con- 
trols, Automatic; and 
object of measurement 
and control) 
EGULATORS, 
MATIC, Air 
\ Regulator Co. 
American Meter Co. 
Regulators, Inc 
Askania Regulator Co 
Bailey Meter Co. : 
n-Blessing Co 
hy ce 
( 
B istol Co. 
K ng cc 


Brown Inst. Co. 
1 { 


AUTO- 


nnelly Iron Sponge 
roft Hancock 
Inc 





Co 
Detroit = bricator 
ks 
Fisher “‘Qovereer Co. 
ster Engg. Co 
Feahere Co. 
Friez & Sons 
Gas Appliance Specialties 
General Regulator Corp 


Hagan Corp 
Hanlon-Waters, Inc 
Hoke, Inc 

Johnson Service Co. 
J n Goverr 

} . 


«& Mi ann Co 
Leslie ¢ 

Linde Air Products Co 
Mason Neilan Regulator 
McAlear Mfg. co 


Met k ( 
Mercon Regulator Ct 
National A 1 Burner 
Natural Gas Equipment 
Northern Equip. C¢ 
Parks-Cramer Co 

Partlow Cort 

Payne Furnace & Supply 


Penn Electric Switch Co 
Pgh. Equitable Meter 
Powers Regulator Co. 
Preferred Utilities Mfg 


Republic Flow Meters 


Reynolds Gas Regulator 
R rtshaw Thermostat 
Ruggles-Klingemann 
Schade Valve Mfg 


Sprague Meter ¢ 


Tagliabue Mfg. Co. 





Taylor Inst. Cos. 
United Cinephone Corp 
Vaughn-G.E. Witt Co 
Victor Equ pa Co 
Watts r Co 
White Electric 
Wilgus Mfg. ¢ 
REGULATORS, AUTO- 
MATIC, Atmospheric 


Foxboro Co. 

Mason-Neilan Regulator 

Parks-Cramer Co 

Powers Regulator Co. 

Robertshaw Thermostat 
REGULATORS, AUT O- 

MATIC, Boiler 

Askania Regulator Co. 


Bailey Meter Co 

ke Eng. C 
ae Inst. Co. 
Cash ( 


Connelly Iron Sponge 
Fisher Governor Co. 
ster Engg. C 

Foxboro Co. 

General Regulator 
H n Corp 

Hays Corp. 

H n-Waters, Inc 
Seaee- Neilan Regulator 
McAlear 4 





MeDon 

Mi ' € 

N 

N 

Penn r 

Perfex Corp 

Repub! Flow Meters 
R tshaw Thermostat 
Ruggles-Klingemann 


Tagliabue Mfg. Co. 
Wileus Mfg. Co 
(Continued on page 34) 
REGULATORS AUTO- 
MATIC, Compressed 
Gas 
American Meter Co 
Bailey Meter Co 
RB ke Eng. C 
Brown Inst. Co 
si { 


KSoOrT { 
Fisher “Govern nor Co 


Hanlon-Waters, Inc 
Hoke, Inc 


REGULATORS, AUTO. 
MATIC, Compressed 
Gas (Continued 

Mason-Neilan Regulator 
McAlear Mfg. Co 
Mercon Regulator Co 
Natural Gas Equipmen 
Pgh. Equitable Meter 
Republic Flow Meters 
Reynolds Gas Regulat 
Robertshaw Thermostat 
Tagliabue Mfg. Co. 
Victor Equipment C 

REGULATORS, AUTO. 
MATIC, Condensation 
(See Controllers, Auto- 
matic, Condensation) 

REGULATORS, AUTO.- 
MATIC, Consistency 


(Paper & Pulp) (See 

Controllers, Automatic, 

Consistency) 
REGULATORS, AUTO- 


MATIC, Current 
Allis-Chalmers Mfg. Co 
Amperite Corp 
Beck Bros 
Betts & Betts 
Burlington Inst. Corp 
Cutler-Hammer, Inc. 
General Elec. Co, 
Monitor Controller C 
Robertshaw Thermostat 


Roller-Smith Co. 


REGULATORS, AUT O- 
MATIC, Damper (See 
Controllers, Automatic, 
Damper) 

REGULATORS, AUT O- 
MATIC, District (See 
Governors, District) 

REGULATORS, AUTO- 


MATIC, Draft (See 


Controllers, Automatic, 
Draft) 
REGULATORS, AUT O- 


MATIC, Drying Champb- 


er 
Powers Regulator Co. 
United, Cinéphone Corp 
REG UTI ONS. AUTO- 
ATIC, Feed Water 
Achesin Regulator Co. 
Atlas Valve 
Bailey Meter Co. 
Brown Inst. Co. 
Cochrane Corp. 
Davis) Reg. Co. 
Defender Automatic Reg 
General Regulator Corp 
Hagan Corp 
Hanlon-Waters, In 
Mason-Neilan Regulator 
McAlear Mfg. (¢ 


McDonnell & Miller 
Me n Regulator ¢ 
Minneapolis- Honeywell 


Natural Gas 
Northern Equip. Ce 
Ruggles-Klingemann 
Stets Co 

Tagliabue ee ee 
Vaughn-G Y 
Watts Regulator 
Wilgus Mfg. ¢ 
Williams Gauge ¢ 

REGULATORS, AUT O- 
MATIC, Flow (See 
Controllers, Automatic 
Flow) 

REGULATORS, AUT O- 
MATIC, Flow Propor- 
tioning (See Controll- 
ers, Automatic, Flow 
Proportioning) 

REGULATORS, AUTO- 
MATIC, Fluid Propor- 
tioning (See Controil- 
ers, Automatic, Fluid 
Proportioning) 

REGULATORS, AUTO- 
MATIC, Frequency 

Burlington Inst. Corp 
General Elec. C 


Warren Telechron ( 
Wheelco* Inst. Co. 
REGULATORS, AUT O- 
MATIC, Furnace (See 
Controllers, Automatic, 
Furnace) 
REGULATORS, AUT O- 


MATIC, Gas (See Reg- 


ulators, Automatic. Air) 
REGULATORS, AUT O.- 
MATIC, Humidity (See 
Controllers, Automatic, 
Humidity) 
REGULATORS, AUT O- 
MATIC, Liquid Level 


(See Controllers, Auto- 
matic, Liquid Level) 
REGULATORS, AUTO 

MATIC, Load 
Allis-Chalmers Mfg ( 
Auton Valve Control 
Hays Corp. 

Leeds & Northrup Co 
Taylor Inst. Cos 
REGULATORS, AUTO- 

MATIC, Oil Feed 
Askania Regulator Co 
Atlas Valve ¢ 
Brown Inst. Co 
Cash ¢ 


D'Este ¢ 
Fisher Governor 
Fost Engg. C 
Genera Regulator ¢ 
H ( 

Cont'd 


REGULATORS, AUTO 
MATIC Oil Feed 
{ I n 

La 


t& M ( 
Mason-Neilan Regulator 


McA r Mfg 
Met ( 
Na A 
> k ur 


t e Engir ring 
Taylor Inst. Cos 
United Cir ne 
Vaughn-G. E. W 
Wilg M act ng 
REGULATORS AU T e 
MATIC, Power Fact 
Allis-Chalmers Mfg. C 
Leeds *. Nor thrup Co 
Ur hone Cor 


REGULATORS AUTO. 


MATIC. Pressure (See 


Controllers, Automatic 
Pressure 
REGULATORS AUTO. 


MATIC Pump 
“ en-B 5 ¢ 
rea Regulator lr 
rp ls Reguiator Co 
‘ 


Atlas Valv 
Bailey Meter Co 
Belfield ¢ 


soyiston ¢ 
Brown Inst. Co 





McAlear Mfg 


Swit 


Ww Meters 





n 

Mfg Co 

Spence Engineering Co 

Tagliabue Mfg Co. 
Wit 


Vaughn-G ( 


REGULATORS AUT O- 
MATIC, Refrigeration 
(See Controllers, Auto- 
matic, Refrigeration) 
REGULATORS, AUTO. 
MATIC, RKVA 
4 < mers Mfg. (¢ 
REGULATORS, AUT O- 
MATIC. Safety Fuel 
Shut-Off (See Valves 


Automatic, Safety Fuel 
Shut-Off 
REGULATOKS AUTO- 
MATIC, Speed (See 
Controllers, Automatic 
Speed 
REGULATORS. AUT O- 
MATIC Steam (See 
Regulators, Automatic 
Pressure) 
REGULATORS AUTO- 
MATIC, Steam Pres- 
sure (See Regulators, 
Automatic, Pressure) 
REGULATORS, AUTO- 


MATIC, Synchronizing 


Allis-Chalmers Mfg. ( 
Ind oo Cory 
Maeneti . e Co 
REGULATORS "AUT O- 
MATIC, Temperature 


(See Controllers, Auto- 
matic, Temperature) 
REGULATORS AUTO 

MATIC. Time (See 


Controllers, Automatic, 


Time) 
REGULATORS AUT O- 
MATIC, Vacuum (See 
Controllers, Automatic 
Vacuum 
REGULATORS, AUT O.- 


MATIC, Viscosity (See 

Controllers, Automatic 

Viscosity) 
REGULATORS AUTO 

MATIC. Voltage 

Al ( Imers Mfg ( 

American Transformer 

‘ 


\ T t 
Burlington Inst. Corp 
P ‘ Mfc ¢ 

\ n 
Electronic Prod. ( 
Ferris Inst. Corp 
Fredericks, 


George 

Ger ( 

ld i D ~ 

International Resistance 

‘) ’ 

Luxtrol Co. Inc 

Miller ¢ '3 

Raytheon te a 

Roller-Smith Co. 

Sola Electrie Co 

Unit Cine ne C 

1", 1 Transformer Cor 

Ward Leonard Elec. Co 

REGULATORS AUT O- 
MATIC, Water Press- 
ure (See Regulators 
Automatic, Pressure) 


For addresses 


REGULATORS AUTO 
MATIC Weiding Gas 


ng 


REGULATORS MANUAL 
No -Automatic 
Bai ley ” ote Co 
Belfield Co Co 
Fisher Gover r 
National Ele Con ler 


Tagliabue Mtg Cc 


Ward Leon ard Elec. Co 
RELAYS Automatic 


American Inst Co 





Genera i ntr s ( 
General Elec. { 
Guardian Elec. Mfg. Co 








H 

K s ; 

M H 

M Cont ( 

Paragon Ele ( 

P Elect Sw 
Cor 

Struthers-Dunn 


Ward Leonard Elec. Co 
Westing e Elec. & Mfg 
Weston Elec. Inst. Corp 
RELAYS, Capacity- 
Operated 
Ele t I 
Luxtrol Co., Inc 
WELAVS, Circuit Control 
4 in Electr ( 
Allen Bra a 
4 can Automa 
American Inst. Co 
Autoca ( 
A t Swit ( 
Brown Inst. Co. 
& 
Fl 
ie & Sons 
Genera } ( 
Guardian Elec Mfg. Co 
H-B Inst. Co., Inc. 





f rp 
Ward ‘Leonard Elec. Co 
Western Electro-Mech 
We g ise E & Mfg 

Weston Elec. Inst. Corp 
RELAYS, Continuous 

Current 

Allen-Bradley C 

American Automat is 

American Inst. Co 

Autocall C 

Clare & Co 

General Elec. ( 

Guardian Elec. Mfg. Co 
Inst. Co., Inc 








gz Sw t ht oard 
agon Electric ¢ 
Struthers-Dunn 
tad ——— Elec. Co 
estinghouse ec. & Mf 
Waston Elec. Tal Corp 
RELAYS, Control 
Alle -— radley 
Advance Electric ( 
Americ an Auton I 
American Inst. Co 
“ t i , 
Swit ( 


Betts & Betts 
Brown Inst. Co 


Clare & ({ 

( atte r-Ha r In 
FE] Hic tention 
Friez & Sons 
Geners s ( 
G I 5 c 


General | Elec Mfg. Co 
van Cor 


H-B ‘Inst Co., Inc 


I rial Eng 

K s 

\l F 
M Honeywell 
Ml ( 
P x ( 


Roller-Smith Co 
Str Dunn 
Ward Leonard Elec. Co 
Western Electro-Mech 
Ww r se I & Mfg 
Weston Elec. Inst. Corp 


s€é@ paRes O0- 


REFRACTOMETERS to RELAYS 








FOR Permanent Low 
CONTACT RESISTANCE, ..<.». 


SHALLCROSS 


ROTARY SELECTOR SWITCH 





Particularly designed for use with 
the Thermocouple and other in 
strument 
circuits 
electrical 


circuits, also to control 
found in 


apparatus 


such as high 


grade 


Made with a very superior ceramic 
switch plate known as “‘steatite 
and has eleven solid “fine” silver 
arms. The 


this 


comtacts and contact 
average contact resistance in 
switch is .00075 ohms or less 
Supplied with more or fewer con 
tacts, with or without stops, short 


ing (bridging) or non-shorting 


Cost slightly more — but worth 

much more because they last long- 

er, are~more accurate 

Write for Switch Bulletin 
No. 141-HS 


“Akra-Ohm” Resistors 








SHALLCROSS | 5 
ie 
I wie wound” 
RESISTOR 








resistors can be 


calibrated 
with an 
and 0.1‘ 
ohm to 10,000,000 ohms 
in many 
in Bulletin No. 


Precision 
furnished 


= ¢ = 
SD /0% sho 


accuracy of 1°¢, 

ranging 
Available 
and forms described 
122-HS 


from 


types 





SHALLCROSS MFG. CO. 


Instruments — Resistors — Switches 


COLLINGDALE, PA. 











RELAYS 











Dl | 








= 


.. for AC or oC Operation — 





wk ys—S s and Stepping h istrated low suggest a f 
numer s t of Electr Cor wel Units obtainable at Guar t 
I tr tr nd Government Approved types 
l COMI I highly sensitive contro!s that possess qu 
: actior with MAXIMUM CONTROI 
ALL at Guardian, Controls by Guardian are 
y specified voltage up to 220 DC—440 AC—ar 
t Conta ca Ss 


ALTERNATING CURRENT RELAYS 


Series 30 as left 





voltag range lt 440 v 
I pacity 42 contacts 
Size 24, xl%x2%” 
Series 110 AC right) Con 
pa nor il, widely used 
unit F ir pol louble throw 
nta 9 it 
S x%x 
Series 5 DC eft ( 
I en 
Ss sx344x2” 
Series 115 DC ght) Four 
¢ double throw mta 
i hang v 
nta full floating er 





S-T-E-P-P-I-N-G RELAYS 


\ am sign New al 
inits 4 aring mstantly giving 
I ‘ ert ! . sit R o | ) | n 
aran I lif Innumerat variation 
A.( D.¢ 





BK-10 RELAY ft) P 








RELAYS, Demand Totaliz 
ing 

Autocall (Cc 
General Elec. Co 
Hagan Corp 
Therm - Electric 
United Cinephone 
Westinghouse Elec & Mt g 


RELAYS, Stestromagactio 
Advance Electr 
Allen-Bradley Co 
American Automatic Ele 
American Inst. Co. 





Autocall ( 
Automatic Switch { 
Bunnell & ¢ 
Eby, Inc 
‘ are { 

In 
Friez Fi mony 
Gene Elec. ( 
G- M Labs 
Guardian Elec. Mfg. Co 
H-B Inst. Co. 


Industrial Eng. Cory 
Kellogg Switchboard 
Kurman Electric Co 
Leach Relay ( 

Miller ¢ Rertrand F 


Perfex ( 





United Cinephone Cory 
Ward Leonard Elec. Co 
Western Electro-Mech 


Westinghouse Elec. & Mfg 
Weston Elec. Inst. Corp 
White-Ro dgers Electri 
Zenith Ele ( 


ae enti , Frequeney 
Clare & Co., Cc. P 
r-Hammer 


cut 
ssterline-Angu 
Hickok Electrical Inst. 
nited C.nephone ¢ 


Ward free Electric Co 


RELAYS, Galvanometer 
Autocall Co 
Eby, Inc., Hugh H. 
G-M Laboratories, Inc 
Rubicon Co 
Tagliabue Mfg. Co., C. J 


RELAYS. Heavy Duty 
Allen-Bradley Co 
American Automatic Ele 
American Inst. Co. 
Autocall Co 
Automatic Switch C 
Cutler-Hammer, Inc 
General Elec. Co 
H-B Inst. Co., Inc. 
Miller Co., Bertrand F 
Monitor Controller Co 
Penn Electric Switch 
Philadelphia Thermometer 
Ward Leonard Elec. Co. 
Westinghouse Elec. & Mfg 
Zenith Electric Co 


RELAYS, Instrument Con- 
trolled 
American Automatic Elec 
American inst. Co. 
Autocall Co 
Brown Inst. Co 
Clare & CX 
Cramer & Co., Inc 
Friez & Sons 
Genera] Elec. Co 
Guardian Elec. Mfg. Co 
H-B Inst. Co., Inc 
Kurman Electrie (¢ 
Minneap Honeywell 
Pertex Cor 
Phila Therm meter ( 
Precision Therm. & Inst 
Roller-Smith Co. 
Struthers-Dunn 
Tagliabue Mfg. Co. 
Triplett Electrical Inst 
United Cinephone Cory 
Ward Leonard Elec. Co 
Weston Elec. Inst. Corp 


RELAYS, Light Sensitive 


(See Photoelectric be- 
low) 


RELAYS, Magnetic (See 
Relays, Electro-Magnet) 


RELAYS, Mercury 














t American Autor E 
x B American Inst Co. 
Ts s ( Autocall ¢ 
Continental Elee, Co 
Guardian Electric 
. H-B Elec. co., ine. 
BK-16 RELAY \ Leowenbers, F 
; Pre Therm. & Inst 
Weston Bey Inst. Corp 
Ar S ( RELAYS, Mercury Tube 
G American Inst. Co. 
A ( 
Srewn Inst. Co 
* WRITE TO GUARDIAN Clare & ( 
r ‘ N R I \ f Big H1 g L, w General Control Co 
G-M Labs 
Guardian Elec. Mfg. Co 
——— H-B Elec. Co.. Inc 
~ Minneapolis- Honeywell 
GUARDIAN \@) ELECTRIC _ Bit'Bistizers 
Precision Therm. & Inst 
Struthers-Dunn 
. 4 : Ward Leon ! 
1621 West Walnut Street Chicago, Illinois olga Meg Mag 
2 For addresses, see pages 66-76 


SENSITIVE and POWE } 


RELAYS 






, % 
ey ROW? 
My oe pur 


A complete line of sensitive relays 
and contact making indicators . .. in- 
cluding the Sensitrol Relay which 
provides positive control at energy 
levels as low as 1 millivolt or 2 micro- 
amperes, handling 5 watts at 110 volts 
on magnetic contacts. Also Time De- 
lay Relays and Power Relays for op- 
eration from sensitive relay contacts. 
Bulletins available. Weston Electri- 
cal Instrument Corporation, 591 Fre- 
linghuysen Ave., Newark, New Jersey. 


ESTON 


Wstrumenls 








The Name 
for 
TIME-DELAY RELAY 


An instantaneous recycling unit giving 
a delay interval ranging from a frac- 
tion of a second to several minutes, 
for use in electrical apparatus and 


equipment. 


Positive, snap-action contacts, normal- 
ly open, normally closed, or both. 
Single or double-pole. Offers a diver- 





sity of timing effects by different 


circuit combinations. Simple field ad- 


justment. Unaffected by dust, tem- 
perature, humidity or voltage fluctua- | 


tions. 


Write Today for Bulletin N-4. 


AMERICAN GAS 
ACCUMULATOR CO. 
Electrical Division 


ELIZABETH a NEW JERSEY 














VER 























* 
SENSITIVE 


RELAY 


IMPROVES 
INSTRUMENT 
PERFORMANGE 


* 


% Your instruments can be made more sensitive with the use 
of this H-B relay. Maintenance-free and tested for ten million 
uninterrupted operations. Dirt or dust can't stop it. The relay 
with only one moving part—simplicity assures long life. 

Bulletin A fully describing its many features sent on request. 


H-B ELECTRIC ( COMPANY : 


2501 N. BROAD a Sao PENNA. 












DESIGNED. . . 


FOR ACCURACY IN 
ELECTRIC CONTROL 


RUGGED, COMPACT, LOW 
POWER CONSUMPTION OF 
1.5 WATTS, HIGH POWER 
OUTPUT OF 2,000 WATTS 








KURMAN ELECTRIC CO. 


INCORPORATED 
241 Lofayette Street, New York, Nl. Y. 











SEND FOR THIS 


RELAY DATA 


Describing midget, intermediate, and heavy duty, sensitive type, 
time delay and motor driven relays in all contact combinations. 


WARD LEONARD 


38 SOUTH STREET MOUNT VERNON, N. Y. 
BEerCGr REC CONTROLS SIN CE 1.89.2 











CLARE Tyme “F” 


Micro-switch ® Snap-action Contact 


RELAY 


Operates on a few milli 
amperes—contacts carry 
10 amperes 110 V. a.c. 
Particularly adapted to ma 
chine control, motor and 
lamp loads, photo electric 
and similar applications. 


C.P.CLARE & CO. 


LAWRENCE & LAMON AVES. - - CHICAGO 
15 EAST 26TH STREET. NEW YORK CITY 


CLARE 
Tyme “TY” 


Snap-action Contact 








For slightly heavier loads—con- Chare k = a 
tacts rated 15 amperes 110 V. a.c. Catalog 


Operates on low coil current and 
adaptable to similar applications 


Mention THE 1941 INSTRUMENTS INDEX when writing 42 








RELAYS to RESISTORS 


WIRE WOUND RESISTORS 


OUTSTANDING CONCERNS 
REPEAT and REPEAT 
AGAIN and AGAIN 


THEIR PURCHASES OF 
MICROHM 


RESISTORS 


Continued Preference is 


Best Proof of Uniform, 


Constant, Dependable 
QUALITY 


Complete service and advice 
on any and all of your resist- 
Pile ale) JeTUTT elesl Jala problems. 


Precision Resistor Company 


34 BADGER AVENUE: « NEWARK 





Recommended 
for use in exact- 
ing equipment 
where accuracy, stability and de- 
pendability over long periods of 


time are of prime importance. 


Accuracies from = 
to 0.1°% available 


Prices and literature 
upon reque sf 





COMPANY 


NEWARK, N. J. 


THE DAVEN 


158 SUMMIT STREET e¢ 





RELAYS, Motor Driver 
Time Delay 

Adval } ( 
American Ins Co 
Betts & Betts 
( tr In 
Goreme & Co Inc 
Squthw’n Electronics L 
Str hers-Dunr 
Friez & _— 
Genera { 
Ind ‘EI ( 
Mon Cont ( 
Parag El 
Ward Lesnar "Elec Co 
Westir e Elec. & Mf 


Weston Elec Inst. 
Zenith Electric Co 


—— Movable Coij A.C 


‘ou p 


! Angu { 
General E C 
Weston Elec. Inst. Corp 
RELAYS Overload 
Allen-B lley ¢ 
Aut ] { 
Runnel 
Burlington Inst oore 
Cutler : 
Edison Electrical Dontrels 
a tri ( ntr r 
Ge 1 Elec ( 
cadens Elec. Mfg. Co 
Leach Relay Co 
Penn Ele ic Switch 
Roller- Smith Co. 
Standard Elect. TI 
Struthers-Dunn 


Ward Leonard Elec. Co 

Westinghouse Elec. & Mfg 

RELAYS, Permanent Mag 
net Movable Coil 


Bunnell & ¢ 

Esterlir Angus Co 
General El ( 
Triplett Electrical Inst 


Weston Elec. Inst. Corp 


RELAYS. Photoelectric 
Advance Elect ( 
American Inst. Co 
Eby, Inc 
Clare & ( 

Continental Elec. Co 
Cutler-Hammer, Ir 
Di n { 

Electror Lat 

Ele I Prod. Co 
Ess e pte! io 
Gener 0 
Genet 1 ( 

G-M_ Labs 

J h Rk y ( 

Lipman Engg. ( 
Lumenite 1 ( 
Luxtrol Co., Inc 
Photobe Cor 
Photoswitch, Inc 

Pre n Ther & Ir 
rama Corp. 
Tagliabua Mfg Co 

| Cir Cort 
Ward Leonard Elet Co 
W I I & NM 
Weston Elec. Inst. Corp 


RELAYS, Polarized 
nerican Aut atic F 


Au ll ¢ 

} I I ul Cc rol 

L. A. B. Corp 

Miller ¢ Bertrand F 

Pre n 7 & I 

St ther Dunr 

W Elec y 

Weston Elec Inst rp 
RELAYS, Power 

American Aut } 

American Inst. Co 

Autor Ss h ¢ 

Esterline- Ar ( 

General ¢ ntr ‘ 

Ger ( 

H n 4 

Str Dunr 

Ward Leonard Elec. Co 

Ww r I & Mfg 

Westen Elec. Inst. Corp 
RELAYS. Power Factor 

I t Ar ( 

L. A. B. Corp 

Westing! e Elec. & Mfg 
RELAYS 


Resistance, D-« 
Advar i ( 


I & 
Clare & Co.. C. P 
( ! H Ir 
Dur Inc.. Struthers 
Guardian Electric 
Stand Flect. I 


RELAYS. Stepping 
( 


RELAYS, Temperature REMOTE-CONTROL 





Autocall ( EQUIPMENT 

Clare & Co., C. P. a nigra xe 

Dunn, Inc., Struthers ae ay Sends Inc 

Edison Electrical Controls hahaa Regulator : Co 

I & Sor 4 Valy ( 

‘ n-Av y, Ir A i ( 

G-MI Ir Bailey Meter Co 

Guardian Electric Bristol Co. 

I Relay ( Brook 

Minneay Hone Brewn 

Spencer Thern at ¢ ‘ 

Tagliabue Mfg Ge ; c j Dav 

United Ciner ! Ele ndic 

Weston Electrical ‘inet Electrimatie Cor 

, ronic Lat 

RELAYS, Thermal Time I Mfg. | 


Foxboro Co. 


Delay 
General Elec. Co 

Advance I t . Guardian Electric 
Allen-Bradley Co Hagan Cory 
Ar in Automatic ] Hanlon-Waters, Ini 
\ Gas A lat Hart Mfg. Co 
American Inst. Co. Hays Corp 
Autocall ¢ H-B Inst. Co., Inc 
Automatic Temp. Cont Illinois Eng. ( 
Betts & Betts International Filter C 
Cramer & Co.. Inc. Kollsman Inst. Co 
Cutler-Hammer, Inc Kurman Electric Co 
Eagle Signal Cor Luxtrol Co., Inc 
Edisor El mS pt Se Mason-Neilan Regulator 

: : ; Minneapolis-Honeywell 
Electric Controller Perfex Corp 
F ronic Prod. ¢ Photobell Corp 
—— & Sons, Jr. Powers Regulator Co. 


reneral Ele ( RCA Manufacturing Co 
aausian Elec Mfg. Co Reput Flow Meters 
Industrial Eng. Corp Scientific Ins Co 


Tagliabue Mio. Co 


Loewenberg, F 
Taylor Inst. Cos 


Luxtrol Co., Inc 








Magnetic Gauge ( eee me 
Paragon Electr ( reoith Blectris Co 
Perfex ( 
Phot il Cort REMOTE-METERING 
Pr n There. & ie EQUIPMENT, ELEC- 
Poet Ulta be | Yea 
Sper I mostat C Automatic Temp. Control 
Ss " ! Prod Bristol Co 
Struthers-Dunr Brown Inst. Co 
Ward Leonard Elec. Co Builders Iron Foundry 
Weston Elec Inst. Corp Elec. Indicator Corp 
Westinghouse Elec. & Mfg Elec. Tachometer Corp 
Weston Elec. Inst. Corp Esterline-Angus C 
White-Rodgers Electric Foxboro Co 
Zenith Electr Co General Elec. ¢ 
W. & L. E. Gurley 
RELAYS, Time Delay (See Kellogg Switchboard 
Relays, Thermal Time K in Electr C 
Delay) L. A. B. Corp 
Leeds & Northrup Co 
RELAYS, Transformer arg Regulater 
\ ve ter (¢ 
(en Voltage Morey & Jones, Ltd 
Aller < lley ¢ Pioneer Instrumen 
Ex | tion R I vy Meter 
Friez & ‘oe Tagliabue Mfg. Co 
General Controls Ce The Electr Meter 
Gl n-Avery, Ir W ngt } & Mf 


Guardian Elec 
H-B Inst nga REMOTE-METERING 
EQUIPMENT, HY- 


et a ag a DRAULIC 

“ge H Ane Brown Inst. Co. 

recog Aves ae Builders Iron Foundry 
= ae International Filter ¢ 

] fex Cory * \ - 
Sigma Instruments, In Wact ir \ & Mf 
Struthers-Dunr 

A ae sg eg ote REMOTE-METERING 

EQUIPMENT, PNEU 
TIC 
RELAYS, Vacuum Contact American Meter Co 


Bristol Co 

Brown Inst. Co 
Foxboro Co 
Mason-Neilan Regulator 
Taylor Inst. Cos 


American Auton 
American Inst. Co 
Edison Electrical Controls 


RELAYS, Vacuum Tube 


American Inst. Co RESISTANCE LOADING 

Continental Elec. Co EQUIPMENT 

Eby, Ine } S alty Co 

- cal Lal Hardwick lindle, Ir 

Ces Internat a. Resistance 
A , . Precision Resistor Co 

Ger | 

G-M Labs 

L. A. B. Corp 

] 1 } 


Luxtrol Co., Ine 
4 | 


Pr n TI & Inst 
RCA Manufacturing Co 


Ss & 

S I Prod 
S Dun 

Ta ngtiobue Mfg Co 


RELAYS, Voltage 


\ 


\ 


RESISTANCES 
Allen-Biadley ( 


International Res 
Ohmite Mfg. Co. 
Precision Resistor ¢ 
Sensitive Re 
Shallcross Mfg. Cc 


search 


RESISTORS, Adjustable 
Ward Leonard Electrix 


RESISTORS. CARBON 
COMPRESSION 
Allen Bradley Co 
Beck Bros 
international Resista 


Le Carbone Co., Ir 
Nat’] Carbon Co., Ir 
Ohio Carbon Co 

oO. S. Peters 


Speer Carbon (¢ 
Welch Scientific ¢ 
Eastern Specialty ( 


Hardwick, Hindle, Ir 
International Resistance 
Precision Resistor Co 
RESISTORS, High Fre 
quency 
sSeck Bros 
Daven Co 


General Radio Co. 
Hardwick, Hindle, In 
Instrument Resistors, I 
International Resistance 
Leeds & Northrup Co 
Measurements Corp 
Ohmite Mfg. Co 
Shalicross Mfg. Co 
Ward Leonard Electric Co 


RESISTORS, High Voltage 


Beck Bros 


Clarostat Mfg. Co. 


Hardwick, H.ndle, In 
Instr nt Resistors, It 
Inter national Resista: ce 
J B L Instrument Co 


Ohmite Mfg. Co 
Shallcross Mfg. Co 
Ward Leonard Electric Co 


RESISTORS, Manganin 


Beck B 

Daven Co 

General Radio “y 
Gray Instrument 
Hardwi k, Hindle, lr 
Instrument Re 


Leeds & Northrup Co 
Rubicon Co 
Shalicross Mfg. Co 


RESISTORS, Molded 
Allen-Bradley ¢ 
Beck Bros 
Clarostat Mfg. Co 
International Resistance 
Muter Co 
Triplett Electrical Inst 


RESISTORS, Standard 
(See Standards Re 
sistance) 


RESISTORS, Variable 
Allen-Bradley ¢ 
Beck Bro 
Clarostat Mfg. Co. 
Cutler-Hammer, Ir 
General Radio Co. 
Gray Instrument (¢ 
H iwick, Hind Ir 
Instr ent Resistor 
International Resistance 
Leeds & Northrup Co 
National Electric Cont 
Ohmite Mfg. Co 
Rex Rheostat Co 
Rubicon Co 











l Str 1 \ I Sw | 
Dun 1 Struthers | ee ee 
Guardian Electric "s . 
Roller-Smith Co — Shap heen 
RELAYS. Telephone Auxi ! e- Ar ( 
liary Ringing i } Ir 
\ | M Iring ¢ 
\ \ 1 | | ( 
( I R ( 
«& I ( 
I S R Ir r { 
Roller Smit h Co 
s ! } Ward Leonard Electric Co ROCHESTER, N.Y. 
SS Dine Triplett Electrical Inst. 
Western Electro-Mect Weston Electrical Inst 
} ) ag 6 


Write for complete in- 
formation and catalogs. 


Taylor Instrument Companies 
TORONTO, CANADA 






















Gel this Handy New 
: ’ OHMITE 
* Ohm’s Law Calculator 


SEND FOR THIS 


“i RESISTOR DATA 


ince 


\ 
\ 
‘ 
\} 
i 
N 


Che Ward Leonard line of resistors is complete, so 
includes all sizes and all ratings in fixed and ad- 


ic Co justable types. 


oltage ° oma ° . 
Send for circular 507. It not only gives Resistor 


data but other valuable dope for the ham. 


“| WARD LEONARD 


Solves any Ohm's Law Problem 
















bal . . + 
38 SOUTH STREET, MOUNT VERNON, N. Y. with one setting of the slide. 
FLECTRIC CONTROL DEVICES SINCE 1892 
_ 
Here's the handiest Ohn 
Law Calculator ever devised 
Figures Amperes, Volts, Watts 
Ohms—dquickly, easily, accurate 
nee ly! Requires no slide rule 
™ RESIST PROBLEMS knowledge. All values are direct 
| reading. Scales on both sides 
Re AL / cover the current and wattage range for motors 
f ne. nswere generators, lamps, electrical apparatus and other 
J nd ® applications up to 100 amperes or 1000 watts; 
| C)? » . also the low current high resistance radio, sound 
ty <i! ce With quality and dependa- and electronic applications. Has convenient Stock 
ow ay ce Unit Se'ector—a setting of the slide tells the 
nee - - ff itd wa Y stock number of the resistor or rheostat you may 
ae Supplying a resistance engi- need. Size 4'’g°x9". Specially designed by Ohmite 







Engineers. Available for only 10c to cover handling 









Tel ) neering service of inestimable 
E 
ae value to many manufacturers. 
+ 
















° « cost 
This service, backed by the 
world’s most complete line of fixed and vari- Send for yaur Calculator today 
able resistance units, is yours for the asking. Use Coupon or write on company 
Bulletins free on any of the following types: tellerbead S6ving kame and position. 
2 sizes Variable Metallized 7 sizes Insulated Wire rar a ak a ee ne ee a a, ae a a A a 











Controls Wound Resistor 

4 sizes Ricutated Metal- 20 watts a OHMITE MANUFACTURING COMPANY 
lized Resistors 5 sizes High Voltage Met 4886 FLOURNOY STREET. CHICAGO, U.S.A 

10 sizes High Frequency allized Resistors 10c in Coin enclosed. Send Ohm's Law 
Metallized Resistors 5 sizes Metallized Sup Calculator Please Print ¢ , 

i (1/3 to 150 watts pressors 

4 sizes Ultra-High Range 12 sizes Precision Wire 

Metallized Resistors Wound Resistors Firm Name 













3 sizes All-Metal Power 53 sizes Fixed and Variable 
Rheostats (2 to 50 watts Power Wire Wound Re- 
2 sizes Attenuators sistors 


INTERNATIONAL RESISTANCE 
COMPANY 


417 N. Broad St., Phila., Pa. Kight wrutte eo) Hl M | TE 








RHEOSTATS + RESISTORS + TAP SWITCHES 


Mention THE 1941 INSTRUMENTS INDEX when writing _ 45 











RESISTORS SCALES 





ee Wire Wound 


l 








oe 
e Biddls Co Jas. G 
JAGABI ‘ ubu-tact Clarostat Mfg. Co 
Cutler-Har er, Inc 
I) n ¢ 
General Radio Co 
RHEOSTATS General Radio Co 
Hardwick, Hind Ir 
Ir 1 t Ir 


International Resistance 
Leeds & Northrup Co 
Muter ¢ 

National Electric 
Ohmite Mfg. Co 
Rex Rheostat Co 
Rubicon Co 


A 
LUBRICATED 


Control 







SLIDING Shallcross Mfg. Co 
Triplett Electrical Inst 
CONTACT Ward Leonard Electric Co 

















RHEOSTATS, Battery 
Charging 
Allen-Br ey { 
Beck Br 
Cutler-Hammer Ii 
Hardwick, Hindle, Ir 
international Resistance 
National Elec. Controller 
Ohmite Mfg. Co. 
Rex Rheostat Co 
s efe br ( 
Ward Leonard Elec. Co 
RHEOSTATS. Laboratory 
Alle B lley ¢ 
American Inst. Co 
Biddle Co., Jas. G 
De Jur-Amsco Corp 
Centr Ss ntific ¢ 
( 4 ratus (¢ 
Eastern S Ity « 
. General Radio Co 
have a graphited car G-M Labs ‘ 
; Hardw Hind 
bon lubricator vacates National Elec. Controller 
ated with the contact Ohmite Mfg. Co 
—- , postat C 
brushes. Eliminates a 
scratching and abra Schaefer Br ( 
* sion ives smoother Ward Leonard Elec. Co 
9 RHEOSTATS, Meter Test 
Write for Bulletin operation and a better ing 
620-1 which lists contact. Wake: Jagabi Aller Br p 
new lower prices. Reck Bros 
Rheostats better rheo- Biddle Co., Jas. G 
* stats De Jur-Amsco Corp. 
; Eastern Specialty ¢ 
Hard Hindle, In 
International Resistance 
M (@) Leeds & Northrup 
JA ES G. BIDDLE C : National Elec. Controller 
Electrical Instruments Ward Leonard Elec. Co 
1211-13 Arch Street Philadelphia, Pa. RUEOSTATS, Slide Wire 
seck Br 
Biddie Co., Jas. G. 
Central Scientific Co 
Cr igo Aj ratus C 
General Radio Co. 
Hardwick, Hindle, Inc 
G-M Labs 
Leeds & Northrup 
R F -R Rh t t National Elec. Controller 
ex our ange eos a $ Rex Rheostat Co. 
Rubicon Co 
i i Shalicross Mfg. Co 
with Lubricated contacts Ward Leonard Elec. Co. 
RIDEOMETERS. RIDE 


A New 
Development 


COMFORT Recorders & 
Riding-Quality Instru- 
ments 
Commercial Engg 
Impact Register 
Jaeger h ¢ 
Sperry Product Inc 
RULES, Adjustable Curve 
(See Drawing Itnstru- 
ments) 


RULES, Aleminam 


Labs 
Co. 


Warr n-Knight ¢ 





Write 
Bulletin S. 


for 


Knight ¢ 
Drafting 
Drawing 


Warren 
RULES 
(See 
ments) 
RULES. Folding 


Room 
Instru- 


[its rheostat incorporates 4 dif- 
ohmic 


Cat. 


RANGE: 
RANGE 
RANGE: 
RANGE 


resistance values, for Keuffel & Esser 


No. 421: 


465 ohms, .8 amps 
320 ohms, 1 amps 
145 ohms, 1.5 amps 
100 ohms, 1.8 amps 


ferent 
instance 


Starrett ¢ 
Warren-Knight ( 
Wet 
RULES. Glass 
Fish-Schurman 
lass ngr n 
Units ~ a - Q ee b i) 


RULES, Parallel 


erc 


>Wwne 


Co 


Available in 2 sizes: 350 and 650 Watt; 10 





37 West 20th 


St., New York, N. Y. 





For a 


ddresses 





ing flui 









*Trade Mark 9. 


Fischer & Porter Company now offers the STABL-VIS* 
rotameter designed to eliminate the effect of changing 
fluid viscosity from flow rate measurement. Based on 
the sound application of the latest developments in 
fluid mechanics research, the F & P STABL-VIS rotam- 
eter renders negligible the effect of viscosity changes 
from as low as 0.1 centipoises to as high as 50.0 
centipoises on rotameter calibrations. 


This F & P development makes complete the superiority 
of the rotameter sight flow meter over manometer type 
flow meters. Visibility, accuracy, simplicity of installa- 
tion, linear scale and corrosion resistance have already 
established a preference for F &P rotameters with 
precision-bore tubes. Now, the development of the 
STABL-VIS rotameter again raises the standards of 
flow rate measuring practice. 


WRITE FOR COMPLETE INFORMATION 


FISCHER & PORTER CO. 


63 W. QUEEN LANE, PHILADELPHIA, PA. 





ROTAMETERS 











RULES, Precision Standard SALINITY INDICATORS SCALES, Bag Filling 
Gaertner Scientific Corp Bendix Marine Products Automatic Seale ( 
RULES, Shrinkage Central Scientific Co Exact Weight Scale ( 
Keuffel & Esser Co Eimer & Amend Fairbanks, Moore & 

Lufkin Rule ¢ Engineerin Labs., In Gump Co 
Speidel & Co Fleischhauer & Son Jacobs Bros. Cc 
Starrett C G. M. Mfg. Co., Inc Kron Co 
Warren-Knight ( H-B Inst. Co. Richardson Scale (¢ 
Weber C Leeds & Northrup Co Syntron Company 
RULES, Slide (See Draw- MeNab of Bridgeport Toledo Seale Co 
ing Instruments) Moeller Inst. Co. Triangl Packag M 
> . no Prec m Therm. & Inst 
i aon. See Rascher & Betzold SCALES, Basis Weight 
Friez & Sons Ruehfel C Amthor Testing Inst. Co 
a Schult! Cor Becker, Inc., Christiar 
RULES, Steel Scient Tnst. ¢ Ruffalo. Seals Co 
a ‘0 aser Tastiabue Mio Co Exact Scale ( 
Keu Tel « Esser Ce Taylor Inst. Cos. Tnwk Sinaia 4 
- = gore , rrerice ¢ Kron (¢ 
Millers Falis SALINOMETERS (See Seederer-Kohlbus 
Scherr ( In Salinity Indicators) Ma ee i 
neidel ; SAMPLER, Boiler Water edo Scale 
SI = . ‘ Nat Aluminate Cort Soaks Selénns Co 
Union Tool C SAMPLERS, Oil Rriner Sales ( 
A. arren Knight Ce —— . es se SCALES, Bulk Weighing 
RULES. Wood Pgh. Equitable eaanae oe ine. arate 
Henschel & Co Refinery Supply Co. Exact W ‘icht deg 
Keuffel & Esser Ce Scientific Glass Apparatt Palvd ks M int a 
Lufkin Rule Co Tagliabue Mfg. Co. ieee tanks gil 
Post Co., Frederick SAMPLERS, Oil Bottom. Jacobs Bros. ( 
Speidel & Co. hole Kron Cc 
Warren-Knight Co Ruska & Co.. Inc Mercink Soaks Mtg 
Weber Co . : , a : 
SAMPLERS, Sewage Richardson Scale ( 
avers TIME TOTAL. Builders Iron Foundry Schaffer Poidometer 
Cc - * Co.. Inc Central Scientific Co 3treeter-Amet Co 
Elec. Tachometer Cor International Filter C 1 edo Scale C 
—sapee W . p Scientific Glass Apparat Torsion Balance Co 
saeger at 1" 7) > re 
Production net rument SAMPLERS, Silt a ac k age M 
‘ont Ieie . in riner Sales Co 
SACCHARIMETERS > ergy = ante C Troemner, Henry 
Akatos. It SCALES (See also object ; 
Bausch & Lomb Opt of measurement) SCALE, Cement Batchi 
Central Scientitie Co SCALES, Antimony Test Buffalo Scale Co 


Eimer & Amend Howe Scale Co Exact Weight Scale | 
Moeller Instrument Co Seederer-Kohlbusch, Ir Fairbanks, Morse & 
Rieker Inst. C¢ Troemner, Henry Howe Scale Co 
— & Co SCALES, Automatic Kron Co 
Trerice Co utomatie Seale C Richardson Scale ¢ 
SACCHAROMETERS Buffalo Sc ale Co Streeter-Amet ( 
Central Scientific C Chatillon & Sons Toledo Scale Co 
Eimer & Amend Exact Weight Scale Triner Sales C 
Fleischhauer & Sor Fairbanks, Morse & ( 
G. M. Mfg. Co., Ir Gur ‘ SCALES, Checking 
H.B Inst. Co. Howe Scale Co Becker, Inc., Christia 
Kimble Glass Co International Bu Ma suffalo Scale (¢ 
Moeller Instrument Co Jacobs Bros. (¢ Inc Exact Weight Scale 
Precision Therm. & Inst Kron Co Fairbanks, Morse & 
Rascher & Be ld Merrick Scale Mfg. ¢ Jacobs Bros. Co I 
Rieker Inst. Co Richardson Scale Co Kron Co 
Ruehfel ¢ Schaffer Poidometer ( Merrick Scale Mfg 
Scientific Inst. Cx Streeter-Amet Co Richardson Scale ( 
Tagliabue Mfg. Co Toledo Scale Co Toledo Scale Co 
Taylor Inst. Cos Triangle Package Mact Torsion Balance Co 
Wagner & Son Trin s s Co Triner Sales Co 


See€ 


pages 66-76 
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S, Classifying 
Weight Scale Co. 
Bros. Co., Inc. 


Scale 4 
Sales Co 


ES Computing 


festing «nst. 
t “Weight Scale 
nal tus. Mach 


ALES Continuous 


Weighing 
24 = 





kage Mach 
phone Corp 
Conveyor 

zht Scale Co 


& Co 





ALES, 
W 


al ) 
ional Bus. Mach 
Scale Mfg. Co 
t irdson Scale Co 
Poidometer Co 
r r-Amet Co. 
Toledo Scale Co 


Schaffer 








SCALES. Counting 
Amthor Testing Inst. Co. 
tuffalo Seale Co. 
xact Weight Scale Co 
Fairbanks, Morse & Co 
Howe Scale Co 
International Bus. Mach 
. bs Bros. Co, 

Kron Co 
Seederer-Kohlbusch 

T jo Scale Co 

Triner Sales Co 

United Cinephone Corp 

SCALES, Crane 
Buffalo Scale Co 
Chatillon & Sons 
Fairbanks, Morse & Co 
Howe Scale Co. 

Kron Co 

SCALES, Dairy 
Becker, Inc., Christian 
Buffalo Scale Co 
Central Scientific Co 
Chatillon & Sons 
Exact Weight Scale Co 
Fairbanks, Morse & Co 
Howe Scale 
H i 
In i 
Jacot Bros. ( 

Kron ¢ 
Ss Amet Co 
! » Sca ( 


Tr nne 
SCALES, Differential 
xact Weight Scale Co 
Fairbank Morse & Co 
Ja s Bros. Co., Inc. 
Kron ( 
Thwing-Albert Instrument 
SCALES, Drawing (See 
Drawing Instruments) 
SCALES, Dump 


Dynamometer 
Scientific Co 


& Sons 


SCALES, 
Chatillon 
n & ( 


E xact Weight Leong 


Estimating 
Scale Co 
B s. ¢ 
Ky isch, Ine 
Henry 
Grain 


SCALES 
Ex W 


SCALES 
Testing 
Amthor Testing Inst. Co. 
Scale Co 


Becker Inc., Christian 
S 


& Seed 





n C 
Wark Scale Works 
ardson Scale Co. 


eter-Amet Co, 

edo Scale Co. 
Torsion Balance Co. 

angle Package Mach 





SCALES, Hopper 
Buffalo Scale Co 
Chatilion & Sons 
Exact Weight Scale 
Fairbanks, Morse 
Gump Co 
Howe Scale Co 
Jacobs Bros. Co 


& Cc 


Kron Co 
Richardson Scale Co 
Streeter-Amet Co 


Toledo Scale Co 


SCALES, Laboratory 


Becker, Inc., Christian 
Buffalo Scale Co 
Central Scientific Co 


Chatillon & Sons 
Chicago Apparatus Cc 





Exact Weight Scale C 
Fairbanks, Morse & C¢ 
Fisher Scientific Co 
Howe Scale C 
Humboldt Mfg. Co 
International Bus. Mact 
Jacobs Bros. Co 
Microchemical Service 
Newark Scale Wor 
Seederer-Kohlbus In 
Toledo Scale Co 
Torsion Balance Co. 
Troemner, Henry 
SCALES, Larry Car 
Buffalo Scale Cc 
Fairbanks, Morse & ( 
Howe Scale C 
Kron Co 
Richardson Scale ( 
Streeter-Am ( 
Toledo Scale ( 


SCALES, Liquid 
Jacobs Bros. Co., Inc 
Richardson Scale C 
SCALES, Loss of Weight 


Becker, Inc., Christian 
Buffalo Scale Co 
Exact Weight Scale ( 
Jacobs Bros. Co 

Kron Co 


Seederer-Kohlbusch, Inc 
Streeter-Amet Co 
Toledo Scale Co 
Torsion Balance Co. 
SCALES, Measuring 


Automatic Scale Co 

Howe Scale Co 

Kron Co 

Richardson Scale Co 

Triner Sales Co 
SCALES, Over & Under 

Becker, Inc., Christian 

Buffalo Scale Co 

Exact Weight Scale Cx 

Fairbanks. Morse & Co 

Howe Scale (<¢ 


International Bus. Mact 
Jacobs Bros. Cx 
Moisture Register C¢ 
Streeter-Amet ¢ 
Toledo Scale Cx 
Torsion Balance Co. 
Triner Sales Cx 
Troemner, Henry 

SCALES, Packaging 
Automatic Scale Co 
Becker, Inc., Christian 
Exact Weight Scale C 





Fairbanks, Morse & (¢ 
Gump Co 

Howe Scale Co 

Kron Co 

International Bus. Mact 
Jac Bros. ( 





Pneumatic Scale Cort 


1ardson Seale ¢ 








lo Scale ¢ 
Torsion Balance Co 
Triangle Package Mact 
Triner Sales (¢ 
Troemner, Henry 
SCALES, Platform 
Becker, Inc., Christiar 
Buffalo Scale ( 
Chatillon & Sons 
Exact Weigl ile ( 
Fairbanks, Morse & ( 
Gump 
Howe Scale ( 
fumbold Mfg. ¢ 
Inter n B Mact 
Knowles Sx Work 
Kron ¢ 
Sires T \ ( 
Toledo Scale ¢ 
Torsion Balance Co 
Triner Sales ( 
SCALES, Portable 
Slack & Decker 
Buffa Scale C 
Central ientifi ( 
Chatillon & Sons 
Exact Weight Scale 
Fairbanks, Morse & ( 
Gump ( 
Howe Scale Co 
International Bus. M 
{ 
Je Works 
Scale (¢ 
or 
Lo 


Predetermined 


Becker, Inc.. Christian 
Buffalo Scale Co. 
Exact Weight Scale Ce 


Fairbanks, 
Gump Co 
Howe Scale Co 

International Bus 


Morse & Co 


Mach 
(Cont'd 





























SCALES to SPECIFIC 
SCALES, Predetermined SCALES, Yardage SEXTANTS SINE BARS 
, bg Continue Amthor Testing Inst Alpha Instr nt ¢ Ford Motor Co 
acobs Bros. Co Brown & Sha Bausch & Lomb Opt 3 21s 
Merrick Scale Mfg. C Buffalo § Rintel & Sar 3 ee eens, Come 
Richardson Scale — Exact Weight Scale Kur ( Max 
Schaffer Poidometer C sirbanks & Master Optical Ce SLIDING GAGES (See 
Seederer- Kehiboaes, Ine Howe S Negus, T. S. & J Gages, Sliding 
~treeter-Amet Ce Interr B M Pp I ( SLOW MOTION STUDY 
Toledo Scale C Kron ¢ W Knig ( EQUIPMENT 
Torsion Balance Co Toledo Scale ( White ( ] Ar ( 
ot Rasen SCREENS, Solar Projecting SHIP LOGS Boulin Instrument Corp 
SCALES, Recording Feck 1 W Elec. Tachometer Corp Commercial Engg. Labs 
a Scale ¢ SCREENS, X-Ray Fluoro Kenyon Instrument ( Warren 7 <i, 
airbank M & { scopic Neg Ss. & D SLUMP CONES See 
- we Sca ( icant , . X-] I Log ¢ t Cones, Slump 
daily lera X-R ‘ - : 
Me . 9 — Ke K oet Mfg SHUNT METERS (See SMOKE DENSITY Ind 
> ’ Pa n Screen ( Meters, Shunt cators & Recorders 
Richardson Scale (¢ ’ 
Ser Sauer a Westinghouse X-Ray ( SHUNTS \ Rese: 
Toledo Scale SCREENS, X-Ray Intensi- 9 Burton Rogers Co. Saltey Meter Co 
Wallace & T fying (See Screens X . : 3 Co B tol Cc : 
‘ I n isto 0 
at Remote Sediantite Q Ray Fluoroscopic Ger ( B I Z 
ed ( SEED SIEVE SETS Hickok i Inst. Cc Db k a 
SCALES Rolling Mill B M ( International Resistance D n ( 
Buffalo S$ ( SEGER CONES (See Cones Precision Resistor Co 
eoiet nks, Morse & Pyrometric a . EI 4 “ag Be Ess Instrument € 
we S ( S - : > awson ectrica s G 
oo SEISMOGRAPHS Roller-Smith Co b- , 
Streeter-Ar ri : d ’ In Rubicon Co Leeds & Northrup ( 
r Ss ‘ spe Page mt ¢ Ser Resea Ir , : } ‘ 
American Inst. C , ns : . , 
SCALES, Sacking ic a , = Triphett a Rs Luxtrot Co tr 
(See Scales, Bag-filling Engin I ] Weston Elec. Inst. Corp PI ( 
SCALES parenting Geophysical instrument SHUNTS, Standard Pp ts } 
Dxact th al nd Research ( Cambridge Instrument ¢ Pref MI 
Toledo § ( uM Instrument ( Esterline- Angus ¢ Rehtron Corp 
Unit Cin he ( M ( Ww General Electric Co ne ¢ 
SCALES onew Test Ruska « G Ir wont ‘Elec Inst. Corp 
Centra s ( SELF-OPERATING CON- Hickok Electrical Inst. SOLAR PROJECTING 
Exact Weight Scale TROLLERS & REGU. Instrument ] ; SCREEN (See Screen, 
Seederer-Kohlbusch, In LATORS. AUTOMATIC International Resistance Solar Projecting 
Troemner, Henry Am. Automatic Elec Leeds & Northrup Co SOUND INDICATORS & 
SCALES, Steel American Inst. Co. iateen Ge a ~~ ANALYZERS (See In- 
a om ae Arca Regulators, Inc Triplett Elec. Inst. Co esters: Genet &. Anes 
Morse & ( Bailey Meter Co. Weston Elec. Inst. Corp lyzers, Sound) 
Betts & Betts SIEVE SHAKERS SOUND LEVEL METERS 
Brown Inst. Co Bra rr allantine abs 
C —— SIEVES, TESTING Clough-Brengle 
é c i C American Inst. Co Daven ¢ 
2 : ee - i Central Scientific ¢ De Jur-Amsco Corp 
SCALES, Testing Indicator Cort Dietert Co Electrical Keseacn Prod 
eo ah Inc., Christian Har lon - Wat “M Inc Fisher Scientific (¢ Electronic Senge Corp 
suffalo Sca aammert & ann ( M ag Generel } 
— Weight Scale Leeds & Northrup Co — n ntif General Radio Co 
HW we a ule ( Mason. Neilan Regulator wt "awn P ome a 
i 3 iy * " Weber Brothers Met Radio City Products ¢ 
ac TOS { 
taxing a SIGHT | METERS eng yt Mfg. Co. 
' 30 , yener sex Sour 
Newa . a “a Ba nr G-M Sion Ti ipiett Electric al Inst 
Tole Pr ann { 
ore : 5 lec. Inst. Corp Wes i & Mfg 
Torsion Balance Co S le Inst. Co - Weston . : nst. Cor 
SCALES, Textile Tagliabue Mtg. Co. gag i here Ti ne soe aga ; 
S Z ) ) ; ? : 
Becker, Inc., Christian Taylor Inst. Cos. ( wee s + " i nse an ( 
Buffalo Scale ( United ansformer Fee a S99 ry 
ker, J Bliss & 
Exa Weight S ( SERVO-MOTORS, Electric K n Optical ¢ Kenyon I 
Fairbanks, M & ¢ Motor Perkin- Elmer Corp Ku ‘ Max 
= senate é . ~ oe _ Co. Mecties instiument Cc 
Six | Entive atior SIGNAL GENERATORS r.S&JD 
: yenera tor ¢ (See Generators, Sig SOU DING MACHINES 
Send : i . A 8. ‘Core nal OUN Mf 
See é 
* mpg n Hon SIGNALING DEVICES Bendix Marine Products 
Suter, Alfred scuamannane Elect Automatic ; K n Inst nt ¢ 
Toled Solepoid : rican A " i ( fax 
T als , R 1 Inst. C ‘ oeller instrument Co 
orsion Balance Ce — vi con Sette & Betts Ss « 
SCALES, Track Ruggles-K anetins I 7 2 3 : 
TY, ! : . SOUNDI T Ss 
Buffalo Scale ( SERVO-MOTORS. Hy ggg nag OUNDING | UBE 
Hon n Mor & draulic Foxboro Co K G ( 
We Ss ‘ . 1 
Kr A rs aM. Ger i Moeller Instrument € 
or " Askania Regulator Co Guardian Elec. Mfg. ¢ \ rs @ ) 
Toledo Scale C . Holtzer-Cabot Elec. Co. specific GRAVITY | 
l Scale Ger Reg ( Intert nal Bus. M ' is ; 
SCALES, Truck i ( le ( jeune dee 
9 7 Masor -Neilan Regulator I Instrument Bailey “Meter Ce 
ffalo S ( R nt Spence Engineering ¢ + ee 
. wht & ( a + 4 , 
Paltand “MI SERVO-MOTORS, M Thompson Clock Co Eimer & Ame 
ank a iene I 1 Ci nine 
Mivester. A chanica E Foxboro C 
stron a ebitiegp SIGNALING DEVICES Refinery Supply ¢ 
; 5 Traffic Tie ite < 
SCALES Water Meter SERVO-MOTORS, Pneu Am. Gas A “Moeller Inst. ¢ 
matic B ( } ‘ 
Exact Weight S« aie Askania Regulator Cx } Sier ( & 
& Brown Inst. Co Edison Electrical Controls Scier I ( 
} ( YW “4 ‘ y 
Ja ; I S ( Tagliabi Mfq. ¢ 
K n ( Mason-Neilan Regulato SILICA, VITREOUS Taylor inst Cos 
I lo S ( \ H Thermal Syndicate Ltd T ( 
Outstandine labora 
x tories tl rougl out the 
| world use 
— phs 
AT hotometers 
eters 
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cnr om Ito rs 

Microphotomet ters 
Micrometers 

| X-Ray Diffraction 

} Equipment 








Hiiger Fully Automatic Large Littrow Spectrograph 
ADAM HILGER, Ltd., London England 
Represented by JARRELL-ASH COMPANY 


165 NEWBURY STREET 


Polarimeters 
Refractometers 
Absorptiometers 
Colorimeters 


BOSTON, Mass. __|Nterferometers 








For addresses, 


see pages 66-76 





SPECTRA to STATION 


Standards RESISTORS CAPACITORS 
eee INDUCTORS STANDARD CELLS 


For use as reference standards of highest precision, or as and resistance boxes, inductors and inductometers, air ad 
mica Capacitors, and standard cells. 


any . LEEDS & NORTHRUP CO. 
urements, there is acomplete LLXN line of a-c and d-c resistors 4984 STENTON AVENUE. PHILADELPHIA 


working standards in routine potentiometer and bridge meas- 


MEASURING INSTRUMENTS TELEMETERS ° AUTOMATIC CONTROLS ° HEAT-TREATING FURNACES 














SPECTRA DEMONSTRA.- SPEED, Indicators SQUARES, Combination 4 STANDARDS, Pressu 
TORS Continued Machinists’ Green, Henry J 
TETCO Baird A r Co., Brown & Sharpe Preéision Therm. & 
Central Scientif ( ound aratus C Lufkin Rule Co STANDARDS, Resistance 
Eastern Science ¢ Starrett ‘4 Mico Instrument ¢ 3eck Bros 
Fue Inc Sticht & Co. Starrett Co Cambridge Inst. ( 
ee Gaertner Scientific Corp Veeder-Root, Inc Union Tool Co General Radio Co 
SPECTRAL TUBES CON- Westinghouse Elec. & Mfx Warren-Knight Co International Resista 
INNING RARE Weston Elec. Inst. Corp STANDARD CELLS (See Leeds & Northrup ¢ 
GASES (See Spectrum Zernickow Co rt) Cells, Standard) Rubicon Co. 
Tubes) SPEED Recorders (See STANDARDS, Capacitance Shallcross Mfg. ( 
- ; : Cambridge Inst. Sticht & Co 
a Speed Indicators) General Radle Co. Ward Leonard Elec. ( 
Baird Associat = ogy wee — Industrial Instruments STANDARDS, Sound Lev 
qpeske ~ ontrotters, Automatic Leeds & Northrup Co. General Radi 
Bausch & Lomb Optica! Tachometric) niaason De. , en io Co 
Bryden Co : " STANDARDS, Temperature 
Gaertner Scientific Corp SPEED SYNCHRONIZING Solar Mfg. Corp Green, Henry J 
Spencer Lens Co INDICATORS STANDARDS, Colo: Leeds & Northrup 
Zeiss. Inc.. Carl Electric Speed Ind. Co. Fish-Schurman Co Moeller Instrument ( 
SPECTROGRAPHS, Dif- SPEEDOMETERS Sane ae ‘ Precision Therm. & 
fraction Grating Boulin Instrument Corp + sliab Mfa. Pi Tagliabue Mfg. Co. 
Applied i. search Lab Central Scientific Co _ agianue mig. YO STANDARDS, Time 
Baird Associates Corbin Screw Corp ee aoe me Gaertner Scientific Corp 
. Cr Co., Inc ambriage . 
sPECTROG RAPHS, = Elec. Tachometer, Corp enteoe _—" ” Standard Elec. Time 
Hayes Scientific Apy General Ele . n a3 STANDARDS. Volume 
SPECTROGRAPHS, a. ao ag lip Gurley, W. '& L 
Stewart- mer or ire ri ‘ 
nt Vaenum sits acatin chinian thas @ hfe Ferris Inst. Corp STARTERS, MOTOR 
a . eg General Radio Co. Allen-Bradley 
Seer Ss Co. w nay eo ye nee STANDARDS. Inductance Allis-Chalmers Mfg 
Fecker, J . Ame “y" A kania Cory Car dge Inst. Co Cutler-Hammer, In 
. Fuess. Jn Central entific Co General Radio Co. Eclipse Aviation 
Creates a permanent time rec- Jarrell-Ash Co. Ferner Co Leeds & Northrup Co General Elec. Co 
SPECTROGRAPHS, X-ray Fish-Schurman Co Rubicon Co : Monitor-Controller ( 
ord on a waxed chart. Accu- Central Scientific Co Fuess, Inc STANDARDS, Length Penn Electric Sw 
» : Fuess, Inc Gaertner Scientific Corp : heather Sclentife Cor Schaefer Bros. C 
rately records rate of produc- Gaertner C norer vig —— “<< Gear Gurley, W. & L. E. z Ward Leonard Elec. Ce 
. » ° P reneral » tuy sels n % 
tion, time and duration of Se fe Avr Welch Scientific Van Keuren Co. STATION CONTROL 
, a -eoon STANDARDS, Mass EQUIPMENT 
stops, total quantity produced Kelley-Koett Mfg SF BYARSMANOUETERS Gurley, W. & L. I Allis-Chalmers | Me 
? ‘ ~ Cambridge Ce Ss er-Kohlbusch, Inc merican Meter Co 
. ag i kay ala Central Belentifie Co STANDARDS, Potential Area Regulators 
The Electric Tachometer Corp. omen gay Hellige, In Leeds & Northrup Co Elec Indicator ( 
: erican Askania Cor Taylor Inst. Cos Rubicon Co General Ele ( 
1358 Spring Garden St., Philadelphia, Pa econ .é Lomb Optical 














Jarrell Ach Co. 
Spencer Lens Co 
SPECTROMETER, _ Infra- 


Red 
circ sowscr | Better than a Stop Watch 
BOULIN SPECTROMETERS, X-RAY An a a 

(See Soectographs, X- 


INSTRUMENTS ||“: 








SPECTRO-PHOTOMET- 
ERS (See Photometers 


STANDARD ELECTRIC 


Spectro) 
SPECTROSCOPES 
Akat Inc 
Amer n Askania ‘¢ 
Stocked and Bausch & Lomb Opt S I OP 
¥ In 
distributed... ~ Reser Scientifie Corp 
Laborat Specia 
, Leitz, In 
include: Spencer Lens Co 


SPECTROSCOPE, Quartz 
Gaertner Scientific Corp 


‘ Speed Indicators SPECTROSCOPES, Stellar 


; roe gone ge Dial diameter is 3-3,16” for easy reading. 

¢ Mechanical Stroboscopes Eastern Science RA ee 
Portabl Fecker. J. W. Accuracy per interval timed is to within .02 sec- 
ortable, Stationary and Perkin-Elmer Corp onds on slow-speed models and to within .005 

. . Ze In Car ° . ° 
Remote Indicating epEcTauN TUBES seconds on fast models. For superlatively accurate 
Centrifugal Tachometers aoe ae work the timing circuit can be wired to and con- 
: ee see ere trolled by automatic contacts on your test apparatus. 
e Tension Meters Jarrell-Ash Co 


SPEED. tadicaters Comes mounted in a bakelite case or on a steel 


Amthor Testing tnst. Co aa . ° . = ; ' : 
coer emg My panel for building into your test apparatus. 
Biddle Co., Jas. G 
Boulin tnstrument Corp 
Brown Inst. Co 


Resetting to zero is instantaneous. 





Commercial Engg. Labs Guaranteed for one year, renders long service. 
Crame & Co. ine. = Six standard models with different speeds and dial 
Elec Tachometer ‘tore scales, also three 10” dial wall models. 
=f “agele ; ; 
BOULIN Gaertner Scientific Corp Prices $35.00 to $70.00. Ask for Bulletin 108. | 
Instrument Corporation oo natn MG Write Dept. G. | 





Hickok Elec. Inst. Co 
rer Watch C 


] 


possi we, 4c O° THE STANDARD ELECTRIC TIME COMPAN 
New York, N. Y ere are 





Springfield, Mass....Branch Offices in Principal Cities 
ron “STANDARD MAKES EVERY SPLIT-SECOND COUNT 























hoo . 
BRUNE 


" SURFALE ANALYZER 




















“Topographic” Profile of finished surfaces 
. actual height above and depth below mean 

reference level in Millionths of an Inch in 

finished metals, glass, plastics, paper, etc. 


Immediate and Permanent ink-on-paper 
record. 














Tracer method of recording . . . surface under 
test explored by fine diamond point the vertical 
motion of which is amplified up to 60,000 times 
in the corresponding pen motion on moving pa- 





per chart. 


Utmost Simplicity of operation .. . readily set up in shop or labora- 
tory for production or research by simply plugging into | 10 volt 60 cycle 


power supply. 


Portable and Rugged ... easily transportable in carrying cases in 
which instrument may be operated. 








ERE BRUSH DEVELOPMENT CO. 
3311 PERKINS AVENUE . : CLEVELAND, OHIO 















Vention THE 1941 INSTRUMENTS INDEX whe riting 19 











STEAM to TACHOMETERS 





MICRO SWITCH 


For Precise Snap Action 
On Instruments — Gauges 


Instrument manufacturers that 
require to be actu- 
ated by temperature, pressure, 
or cams, will find the super- 
sensitive, quick snap-action 
make-and-break of the Micro 
Switch useful for their appli- 
cations. The Micro Switch has 
found its place on thermo- 
timers, meters, and 


switches 


stats, 
gauges. 
Where the available oper- 
ating energy is small, the 
Micro Switch, with differen- 
tial energy requirements as 
small as .0003 ounce inches, 
is useful. 
It occupies a space of only 
x x 1 without ac- 
tuators or metal housings. 4,” 
The Micro Switch is fur- 
nished single pole only, with 


normally closed, normalls tion. 

open, or double throw con-  @ List price 

tact arrangements, and is —$2.59 for 

listed by Underwriters’ Lab- double 

oratories at 1200 watts up to . throw . 
= 


600 volts A.C 


Copyright 441. Micro Switch Corporation 
gh ; i 


Actual Size 
1147x148 "x 





PANEL MOUNT 


@ Operating Pressure—7-9 0z 


@ Movement differential — Under 
.0005”. 


@ Overtravel— 7,” 


@ For mounting on panels up to 
thickness 


@ Useful for push button or me- 
chanical actua- 







MICRO (mS; SWITCH 


MARK 
Manufactured: in FREEPORT, Illinois 
Sales Offices New York 


by Micro Switch Corporation 
eS” eee Boston 








NEW 


5-RANGE UNIVERSAL TYPE 
HAND TACHOMETERS 


Accurate—direct reading—dead beat 


—large 3” dial, wide open scales, 
easy to read—4 models covering all 


speeds from 30 to 48000 RPM. 


Write for Neu 





Bulletin No. 750 


Herman H. Sticht Company, Inc. 
21 Park Place, New York 











ELECTRIC 
TACHOMETERS 


Portable Tachometer 


Multi-range indicator and generator com- 
bined in compact hand piece for general 
shop use 


Conventional Types 


For permanent installation. Calibrated to 
suit your requirements. LOW COST 
widens field of application 


Bulletins on request 


THE WINSLOW COMPANY 


NINE LIBERTY STREET NEWARK, N. J. 
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STEAM METERS (See 
Flow Meters, Steam) 

STEEL TAPES (See Tapes 
Steel) 

STELLAR SPECTRO. 
SCOPES (See Spectro- 
scopes, Stellar) 

STEREOSCOPES. X-Ray 

Bausch & Lomb Optical 
Kelley-Koett Mfg. Co 
Westinghouse X-Ray Co 

STETHOSCOPES, ENGI- 

NEERS 
Brush Development Co 
Test-A-Tone C<¢ 

STIFFNESS TESTERS 
PAPER (See Tester, 
Stiffness, Paper) 

STILLS. AUTOMATIC 
WATER 


Sarnstead Still & Steril 
Centra Scientific (C< 
Fish-Schurman Co. 
Specialty Glass Co 
Weber Bros. Metal Works 
STIRRERS. LABORA- 
TORY, Variable Speed 
Eastern Engg. Co 
STOP WATCHES (See 
Watches, Stop) 


STRAIGHT EDGES 
Brown & Sharpe 
Dietzen Co 
Ford Motor Co. 
Keuffel & Esser Co 
George Scherr Co 
Soltmann, Inc 
Speidel & Co 
Warren-Knight Co 
White Co. Inc 


STRAIGHTENING VANES 
Robinson Orifice Fitting 


STRAIN GAGES (See 
Gages, Strain) 


STRAIN TESTERS, 
GLASS (See Testers, 
Strain (Glass) 


STRAIN-TIME RECORD- 
ERS 


Baldwin-Southwark Corp 
Cambridge Inst. Co. 
STREAM GAGING IN- 

STRUMENTS 
Gurley, W. & L. E 
Keuffe] & Esser Co 
Morey & Jones, Ltd. 
STRESS INDICATORS 
Ames Co.. B. C. 
Baldwin-Southwark Cory 
Cambridge Jnst. Co 
Martin Decker Cory 


Riehle Div. 
STRESS-STRAIN, Indica- 

tors 

Ames Co.. B. C. 


Baldwin-Southwark Corp 


STRESS-STRAIN, Record- 


ers 
Baldwin-Southwark Corp 
Cambridge Inst. Co 
Olsen Testing Machine 
Riehle Div. 
STROBOSCOPES 
Boulin Inst. Corp. 
Commercial Engg. Labs 
L. A Corp 
Pioneer Instrument 
Welch Mfg Co 
Westinghouse Elec. & Mfg 
Zeiss. Inc., Carl 
SULPHUR BOMBS (See 
Bombs. Su'phur) 
SULPHUR DIOXIDE, In- 
dicators (See Gas An- 
alyzers, Sulphur Diox- 
ide) Recorders (See 
Gas Analyzers, Sulphur 
Dioxide) 
SUNSHINE. 
Recorders 
Cambridge Inst. Co. 
Esterline-Angus Co 
Friez & Sons 


Indicators & 


G. M. Mfg Co., Inc 
Leeds & Northrup 
Luxtrol Co Inc 
Taylor Inst. Cos. 
White Co. Inc 
SUPERVISORY CONTROL 
EQUIPMENT 
American Automatic Elec 
Autocall Co 
Bristol Co. 
Cramer & Co., Inc. 
General Elec. Co 
Guardian Elec. Mfg. Co 
Leeds & Northrup Co. 
Taqiiabve Mfq Co 
SURFACE FINISH 


TESTERS 
Brush Development Co. 
Physicists Research 
SURFACE GAGES (See 
Gages, Surface) 
SURFACE PLATES, 
GLAS 


Bausch & Lomb Optical 

Clark & Sons 

Feeker. J. W 

Fish-Schurman Co. 

Zeiss, Inc., Carl 

SURGE CREST AMME.- 

TERS (Ammeters 
Surge-Crest) 


SURGE, Indicators & Re 
corders 
Elec. Indicator Corp 
General Elec. Co 
Esterline-Angus Co 
SURVEYING INSTRU- 
MENTS 


Dietzen Co 

Goldak Co 

Gurley. W. & L. E 

Kenyon Instrument ¢ 

Kern Co 

Keuffel & Esser Co 

Kolesch & Company 

Leupold, Volpel & (¢ 

Pittsburgh Inst. & Mach 

Post Co Frederick 

Speedometer Electric ¢ 

Speidel & Co 

J. C. Ulmer Co 

United States Blue Prin 

Warren-Knight Co 

Weber Co 

White Co. Inc 

Zeiss, Inc., Carl 
SURVEYING INSTRU- 

MENTS, Aneroids 


Am. Paulin System 


For addresses, see pages 66-76 


SURVEYING INSTRU- 
MENTS, Underground, 
for wells or bore holes 


H. Cole Co 
Driftmeters, Inc 
Engineering Labs., Inc 


Geophysical Inst. Co. 
Halliburton Oil Well 
Ruska & Co 

Sperry-Sun Well Survey 
Warren-Knight Co 
David White Co. Inc 


SURVEYOR’S CHAINS 
(See Surveying Instru- 
ments) 


SWITCHES, Air-operated 
Detroit Lubricator Co 
Johnson Service Co 
Shalicross Mfg. Co 
Tag'iabue Mfg. Co. 


SWITCHES, Automatic 
Transfer 
Allen-Bradley Co 
Anderson, A. & J. M 
Arrow-Hart & Hegeman 
Autocall Co 
Automatic Switch Co 
Cramer & Co., Inc. 
Cutler-Hammer, Inc 
General Elec. Co 
Hart Mfg. Co 
Monitor Controller Co 
Ward Leonard Elec. Co 
Zenith Electric Co 
SWITCHES, 
Autocall Co 
Furnas Electric Co 
General Elec. Co 
J-B-L_ Inst. Co. 
Kellogg Switchboard 
Micro Switch Corp. 
Rubicon Co 
Sensitive Research Inst 


Thwing-Albert Instrument 


Instrument 


Trinlett Elec. Inst. Co. 
United States Inst. Corp 
Weston Elec. Inst. Corp 


SWITCHES, Magnetic 
Allen-Bradley Co 
Arrow-Hart & 
Autocall Co 
Automatic Switch Co 
Cutler-Hammer. Inc 
General Elec. Co 


Hegeman 


Guardian Elec. Mfg. Co 
Hart Mfg. Co 
Industrial Engr. Corp 


Monitor Controller ¢ 
Penn Electric Switch 
Perfex Corr 
Struthers-Dunn 
Ward Leonard Elec. Co 
Zenith Electric Co. 
SWITCHES. Mercury 
Arrow-Hart & Hegeman 
Continental Elec. Co. 


Flee Switeh Corp 
Frederick, George 
General Elec. Co 

Gen. Elec. Lamp Dept 
Ilart Mfe Cn 
Minneapolis- Honeywell 


SWITCHES Pyrometer 
J-B-T Insts. Inc. 
Lewis Engg. Co 
Tan'tiabue Mfg. Co. 
Thwing-Albert Inst. Co 
Weston Elec Inst. Corp 
Woermann-Schuchhardat 
SWITCHES. Relay 
Allen-Bradley C 
Andrew Victor J 


Amer Automatic Elec 
Arrow-Hart & Hegeman 
Autocall Co 

Automatic Switch Co 


Cutler-Hammer, Inc 
Eclinse Aviation 
Edison Electrical Controls 
Friez & Sons 
General Controls Co 
General Elec. Co 
Guardian Elec. Mfg. Co. 
Tiart Mfe Co 
Industrial Engr. Corp 
Kellogg Switchhoard 
Monitor Controller Co 
Penn Electric Switch 
Perfex Carn 
Standard Elec. Prods 
Dunn 
Ward Leonard Elec. Co 
Zenith Electric Co 
SWITCHES. Rotary 
Amer Automatic Ele 
Arrow-Hart & Hegemar 
Autocall Co 
Furnas Electric Co 
General Elee Co 
Guardian Elec. Mfg. Co 
Hart Mfg. Co 
Lewis Enag. Co. 
Rubicon Co. 
Sensitive Research Inst 
Shalicross Mfg. Co. 
Tagliabue Mfg. Co. 
Thwing-Albert {nst. Co 
Triplett Electrical Inst. 
Weston Elec. Inst. Corp 


SWITCHES. Snap 
Arrow-Hart & Hegeman 
Cutler-Hammer, Inc 
General Elec. Co 
Hart Mfg Co 
McDonnell & Miller 
Micro Switch Corp 
Minneapolis-Honeywell 
Perfex Corp. 

Ward Leonard Elec. Co 


Struthers 


SWITCHES, Thermost 
Advance Electric (¢ 
Allen-Bradley C¢ 
Burling Instrument 
Cook Electric Co 
Detroit Lubricator ( 
Dunn, Inc.. Struther 
Edison Electrical C is 
Friez & Sons 
Gleason-Avery. Inc 
Guardian Electric 
Hart Manufacturing 
Minneapolis- Honey 
Penn Electric Switct 
Perfex Corp 
Shalicross Mfg. Co. 
Spencer Thermostat 
Tagliabue Mfg. Co 
Wlanet Co.. George 
Ward Leonard Electr 

SWITCHES, Time 
American Timer ¢ 
Anderson, A. & J 
Autocall Co 
Antomatice Elee Mf 
Bacon, Emra D 
Cramer & Co., Inc 
Eagle Signal Corp 
Edison Electrical Controls 
Frober-Faybor Co 
General Elec. Co 
Guardian Elec. Mfg. Co 
Industrial Engr. ¢ 
Industrial Instrumer 
Landis & Gyr. tne 
Minneapolis- Honeyw 


Paragon Electric (¢ 
Penn Electric Sw 
Perfex Corp 


Rhodes, Inc.,. M. H 
Sangamo Electric ¢ 
States Co 
Thomas Clock Co., Seth 
Thompson Clock Co 
Wadsworth Elec. Mf 
Walser Automatic Timer 
Ward Leonard Elec. Co 
Zenith Electric Co 
SYNCHRONIZATION 
FORKS. Electrical (See 
Forks, Synchronization 
SYNCHRONOUS MOTORS 
(See Motors, Synchron. 


ous) 
SYNCHROSCOPES 
Allis-Chalmers Mfg. Co 
Eclipse Aviation 
Electric Controller 
General Elec. Co 
Hickok Elec. Inst. C 
Kolisman Jtnst. Co. 
Roller-Smith Co. 
Westinghouse Elec, &) 
Weston Elec. Inst. Corp 
TACHOGRAPHS 
Amthor Testing Inst 
Biddle Co.. Jas. G. 
Coats Mach. Tool ¢ 
Cramer & Co., Inc. 
Ohmer Register (Cx 
Zeiss, Inc., Carl 
Zernickow Co., O 
TACHOMETER TESTERS 


(See Testers, Tachom 
eter) 

TACHOMETERS, Centri 
fugal 


Amthor Testing Inst. Co 
Surbgur Stockwell ¢ 


Biddie Co., Jas. G 


Boulin Instrument Corp 
Coats Mach. Tool C 
Consol. Ashcroft Har 
Corbin Screw Cort 


Durant Mfg. Co 


Elec. Tachometer Corp 
Foxboro Co. 

Hays Corp. 

Jones ‘Motrola Sal 
Knopf, Paul 

Kolisman inst. Co 


Pioneer Instrument 
Scherr Co., Inc 
Stewart-Warner Cor, 
Sticht & Co. 
Veeder-Root, Inc. 
Viking Instrument ( 
Zernickow Co... O 
TACHOMETERS, Chr 
nometric 
Amthor Testing Inst 
Biddie Co., Jas. 
Boulin Instrument Corp 
Coats Mach. Tool ¢ 
Cramer & Co., Inc 
Elec. Tachometer Cx 
Eigin Nat'l Watct 
Hasler-Tel Co 
Jaeger Watch Cc 
Pierce Watch Co 
Scherr Co., Inc 
Standard Elec. 
Sticht & Co. 
Stover-Lang Co. 
Zersickow Co Oo 
TACHOMETERS, Cri 
pendulum 
Amthor Testing Inst 
Biddle Co., Jas. 
Coats Mach. Tool ¢ 
Sticht & Co. 
Zernickow Co., O 
TACHOMETERS, Elect 
Bristol! Co. 
Brown Inst. Co. 
Electric Speed Ind. ¢ 
Elec. Tachometer Cor 
Esterline-Angus Co 
Foxboro Co. 
General Elec. Co 
Hathaway Inst. Co 
Hickok Elec. Inst. Cc 
Hy-Ef Electrical Pr 
(Cont'd 


Time 











Controls 


Co 
ifg 
> Mmer 
lec. Co 
TION 
bal (See 
ization) 


OTORS 
nchron- 


STERS 
achom.- 


Centri- 


st. Co 


G. 
Corp 


me 


ect 


rc 





METERS, Electric 


nued 


T Instruments 
M Sales 
sman Inst Co. 
Phelps Corp 
Decker Corp 
Register Co 
Instrument Co 
Instrument Co 
Log Corp 
Co 
Cc Inc 
atinghouse lec & Mfg 
sston Elec. Inst. Corp. 
s w (et 
{prasive Co 
HOMETERS, 
sagnetic 
nings Mach 
ger Watch Co 
lisman Inst. Co. 
nal Instrument Co 
eer Instrument 
andard Elec. Time Co 
‘ -Warner Corp 
ckow Co... 
CHOMETERS. 
Biddle Co.. Jas. G. 
Mach. Tool Co 
Elec. Tachometer Corp. 
nes Motrola Sales 
Sticht & Co. 
Viking Instrument Co. 
TACHOMETERS, Portable 
Amthor Testing Inst. Co. 
Biddle Co., Jas. G. 
Boulin Instrument Corp. 
msol. Ashcroft Hancock 


Electro- 


Works 


Fly-ball 


Corbin Screw Corp. 
Elec. Tachometer Corp 
Foxboro Co. 
Hasler-Tel Co 
mes Motrola Sales 
Martindale Electric Co 
Rieker Instrument Co. 
Sticht & Co. 

Viking Instrument Co. 
Zernikow Co 
TACHOMETERS, 

Limit Control 
Barbour Stockwell Co 
TACHOMETERS,  Strobo- 

scopic 
Boulin Instrument Corp. 
Coats Mach Tool 
General Radio Co. 
L. A. B. Corp 


Speed 


Stewart-Warner Corp 
TACHOMETERS., Tilting- 
ring 
Amthor Testing Inst. Co 
Coats Mach. Tool Co 
Zernikow Co 
TACHOMETERS, Vibrating 
Reed 
Biddle Co.. Jas. G. 
TACHOSCOPES 


Amthor Testing Inst. Co 
Biddle Co., Jas. G. 
Scherr C¢ Inc 

Sticht & Co 

Zernickow C 


TAFFRAIL Logs: 


SHIP 
Bliss & Co 
TANGENT METERS (See 
Meters, Tangent) 
TAPE STRETCHER AP- 
PARATUS 


Ballauf Mfg. Co 
TAPES. Oil Gauger’s 
Keuffel & Esser Co 
TAPES. Steel 
Dietzen Co 


Soltmann, Inc 
S lel) & Co 
Sta Co 


United States Blue Prin 
Warren-Knight Co 


Weber Co 
White Co. Inc 
TAPES. Surveyor’s (See 


Surveying Instruments) 
TAX! METERS 
Knopf, Sato 
Ohmer Register Co 
4 burgh Taximeter Co 
TELEMETERING SYS.- 
TEMS (See Remote 
Metering) 
TELEMETERS (Surveying 
& Military—Optical) 
n Co 
Imorgen Optical Co 
Keuffel & Esser Co 
Pierce Watch Co 
TELESCOPES, Alignment 
\ Telescope Labs 
er, J W 


Gen. Engg. & Model 

5 & Esser Co 
norren Ontical Co 

Pole. Eimer Corp. 

Scherr Co. Ine. 


te Co. Inc 
“Escores, 


ica 


Astronom.- 


é Saenee Labs, 
Bausch & Lomb Opt. 
irk & Sons 
tern Science Co. 
Ker, Ww 


saertner Scientific Corp 
n Co 


. Instrument Co 
orkin-Elmer Corp. 
ey Labs 
rtl, John 
Inc.. Carl 


TELESCOPES, Azimuth 
Am. Telescope Labs 
Clark & Sons 
Fecker, J. W 
Gaertner Scientific Corp. 
Kern Co 
Kollmorge Optical Co 
Perkin-Elmer Corp. 
Tinsley Labs. 

Unertl, John 
Warren-Knight Co 
Warner & Swasey Co. 
Zeiss, Inc.. Carl 


TELESCOPES, Bore, In- 


spection 
Am. Telescope Labs 
Gen. Engg. & Model Wks 
Kollmorgen Ontical Co 
Lenox Inst. Co. 
Perkin-Elmer Corp. 
Scherr to Inc 
Unertl, John 
Zeiss, Inc., Carl 


TELESCOPES. Laboratory 


Gaertner Scientific Corp. 


TELESCOPES, Reflecting 
Am. Telescope Labs. 
Clark & Sons 
Fecker, J. W 
Fish-Schurman Co. 
Perkin-Elmer Corp. 
Tinsley Labs 
Unertl, John 
Warner & Swasey Co. 
Zeiss, Inc., Carl 

TELESCOPES, Refracting 
Am Telescope Lahs 
Bausch & Lomb Opt. 
Clark & Sons 
Fecker, J. W 
Fish-Schurman Co. 

Kern Co 

Keuffel & Esser Co 
Perkin-Elmer Corp. 
Tinsley Labs, 

Unertl, John 

Warner & Swasey Co. 
Wollensak Optical Co 
Zeiss Inc., Carl 

TELESCOPES, Zenith 
American Askania Corp 
Am. Telescope Labs. 
Clark & Sons 
Fecker. J. W 
» gang Scientific Corp 
<ern Co 
Perkin-Elmer Corp. 
Unertl, John 
Zeiss. Inc Carl 

TENSIOMETERS 
Boulin Instrument Corp 
Central Scientific Co 
Geophysical Inst. Co. 
Olsen Testing Machine 
Suter, Alfred 
Thwing-Albert 
Toledo Scale Co 

TENSION INDICATORS 
Martin Decker Corp 
Pacific Scientific Co. 


Seederer-Kohibusch. Ine 
TENSION INDICATORS, 
Textile 


Bowlin Instrument Corp 
TEST BLOCKS 

Detroit Testing Mach. ¢ 

Ford Motor Co. 

Meter Devices Co 

Steel City Testing Lal 

Van Keuren Co. 

TEST INDICATOR 
Deming Indicator Co 
TEST WEIGHTS (See 

Weights Test) 
TEST WELLS 
Palmer Co 
TESTERS, Tachometer 
Rieker Inst. Co 
TESTERS & TESTING 
MACHINES (See also 
object of measurement 
and control) 
TESTERS & TESTING 
MACHINES. Abrasion 
American M. A. N. Corp 
Amthor Testing Inst. Co 
Atlas Elec. Devices Co 
Fidelity Mach. Co 
Morehouse Machine Co 
Olsen Testing Machine 
Riehle Div. 
Saxl Inst. Co 
Scott Co., Henry L 
Shawmut Engineering Cc 
Suter, Alfred 
Taber Instrument Co 
Testing Machines. Ine 
Welch Engineering Co. 
Zvhr Ine.. Henry 
TESTERS & TESTING 
MACHINES, Absorp- 
tion 
turley, W. & L. E 
TESTERS & TESTING 
MACHINES. Air Speed 
Indicator (See _ Air- 
speed Indicator Testers) 
TESTERS & TESTING 
MACHINES, Alternat- 
ing Stress 
American M. A. N. Corp. 
Brush Development Co. 
Emery Co 
Krouse Fatigue Machine 
Olsen Testing Machine 
Riehle Div. 
Suter. Alfred 
TESTERS & TESTING 
MACHINES, Altimeter 
(See Altimeter Testers) 
TESTERS & TESTING 
MACHINES, Armature 
Ideal Commutator Dresser 


TESTERS & TESTING 
MACHINES, Asphalt 

American Inst. Co 
Atlas Electric Devices 
Brabender Corp. 
Braun Cory 
Central Scientific Co 
Chatillon & Sons 
Exact Weight Scale 
Fish- Schurman Co. 
Fisher Scienrific Co 
ee Idt Mfe. Co 


Philadelphia Thermometer 
Precision Scientific Co 
Riehle Div. 


Tagliabue Mfg. Co. 
Victor Equipment Cx 
Western Machinery Co 
TESTERS & TESTING 
MACHINES. Axle 
Sperry Products. Inc 
TESTERS & TESTING 
MACHINES, Ball Bear- 
ing (See Testers, Bear- 


ing) 
TESTERS & TESTING 
MACHINES, Battery 
Burton- Rogers Co 
Clough-Brengle C< 
Hickok Elec. Inst. Co. 
Hy-Ef Electrical Prods 
Instrument Specialties ¢ 
Lantz-Phelns Corp 
Lundquist Tool & Mfg 
’ 1. & Inst 
& Betzold 


Ruth Glass Division 
Testrite Instrument Co 
Weston Elec. Inst. Coro 
TESTERS & TESTING 
MACHINES. Beating 
Brabender Corp. 
Green, Arthur B 
Williams Apparatus Co 
TESTERS & TESTING 
MACHINES. Bearing 
American M.A. N. Coro 
Olsen Testing Machine 
RCA Manufacturing Co. 
Suter. Alfrec 
TESTERS & TESTING 
MACHINES. Bending 
American M. A. N. Corp 
Dorr-Patterson Engr. 
Hayes Scientific App 
Olsen Testing Machine 
Holz, Herman A. 
Morehouse Machine C¢ 
Riehle Div 
Saxl Inst. Co 
Steel City Testing Lab 
Suter, Alfred 
Taber Instrument Co 
Testing Machines. Inc 
TESTERS & TESTING 
MACHINES, Brake 
American Inst. Co. 
Clough-Brengle Co. 
Commercial Engg. Labs. 
Cramer & Co.. Inc. 
TESTERS & TESTING 
MACHINES. Brinel 
Detroit Testing Mach 
Ferner Cc 
Olsen Testing Machine 
Pittchurah Inst. & Mach 
Riehle Div. 
Steel ¢ Testing Lab 
Suter, Alfred 
Testing Machines. Inc 
TESTERS & TESTING 
MACHINES, _ Brittle- 
ness 
Baldwin-Southwark Corp 
Riehle Div. 
Sax] Instr Co 
TESTERS & TESTING 
MACHINES, Bursting 
P rki ns & Son, Inc 
t He ” yL 
Suter Alf ed 
Testing Machines. Inc 
TESTERS & TESTING 
MACHINES. Cable 
Amthor Testing Inst. 
Atlas Electric Devices 
Boulin Instrument Corp. 
General Elec. Co 
Leeds * a Co. 
Martin Decker Corp 
Olsen Ti sting ” Machi ne 
Riehle Div 
Scott Co., Henry I 
Shallcross Mfg. Co 
Alfred 


Suter 





TESTERS & TESTING 
MACHINES. Cement 
American Inst. Co. 
Baldwin-S 


ithwark Cory 


age 





Precision Srienti 
Refinery Supply Co. 
Riehle Div 
Se lent fic In st ce 
Scott Co., Henry L 
Sodemann Heat & Power 
Suter, Alfred 
Western Machinery Co 

TESTERS & TESTING 

MACHINES, Chain 
Detroit Testing Machine 
Riehle Div. 

TESTERS & TESTING 

MACHINES, Chlorine 
tushnell & Nevins 

Cont'd 


TESTING MACHINES 

Chiorine (Cont'd 
Everson Mfg. Co 
Hellige. Inc 


Wallace & Tiernan 
TESTERS & TESTING 
MACHINES, Coal (See 
Fuel below) 
TESTERS & TESTING 
MACHINES, Coil 
(Electric) 
Boonton Radio Corp 
Clough-Brengle ¢ 
Ideal Commutator Dresser 
Industria] Insts. Inc 
Rubicon Co. 

TESTERS & TESTING 
MACHINES. Color 
Atlas Electric Devices Co 

Eimer & Amend 
Fisher Scientific Co 
Gaertner Scientific Corp 
ixtrol Co Inc 
Tagliabue Mfg. Co 
TESTERS & TESTING 
MACHINES, Compres- 
sion 
American M. A.N. Corp 
Baldwin-Southwark Cory 
Dorr-Patterson Engr. ¢ 
Emery Co 
Exact Weight Scale Co 
Ferner Co 
Olsen Testing Machine 
Perkins & Son, Inc. 
Potter Co 
Riehle Div. 
Scott Co., Henry L 
Steel City Testing Lab 
Suter, Alfred 
Toledo Scale Co 
TESTERS & TESTING 
MACHINES, Concrete 
(See Cement above) 
TESTERS & TESTING 
MACHINES, Condenser 
Aerovox Corp 
Clough-Brengle Co. 
Electronic Design Cory 
Industrial Insts. Inc 
Jackson Electrical Inst 
Potter ¢ 
RCA Manufacturing Co 
Tobe Dentschmann Cory 
Triplett Electrical Inst. 
Weston Elec. Inst. Corp 
TESTERS & TESTING 
MACHINES, Creep 
Gaertner Scientific Corp 
Instrument S 
Olsen Testing Machine 
Riehle Div. 
Suter. Alfred 
TESTERS & TESTING 
MACHINES, Damping 
American M. A. N. Corp 
Baldwin-Southwark ¢ 
TESTERS & TESTING 
MACHINES. Deflec- 
tion, Light Wave 
Gaertner Scientific Corp 
Van Keuren Co 
TESTERS & TESTING 
MACHINES, Dew Point 
Gereral Electric 
Refinery Supply Co. 
TESTERS & TESTING 
MACHINES, Dia- 











phragms 
Instrument Specialties 
TESTERS & TESTING 


MACHINES, Dielectric 
Properties 
American Transformer Co 


Associated Research, Inc 
Leeds & Northup Co. 
Mller Co., B. F 


Rotter-Sm'th Co 
TESTERS & TESTING 
MACHINES. Ductility 
Centra Scientific Co 
Detroit Testing Mact 
Humboldt Mfg. ¢ 


Olsen Testing Machir 

Riehle Div 

Sax! Inst. ¢ 

Scott ¢ Henry L 

Steel City Testing Lat 

Suter. Alfred 

TESTERS & TESTING 

MACHINES.  Electro- 
plating (See Electro- 


plating Solution Test- 
ing Aoparatus) 
TESTERS & TESTING 
MACHINES. Emulsion 
& Demulsibility 
Central Scientific Co 
Eimer & Amend 
TESTERS & TESTING 
MACHINES. Expansion 
Brabender not 
2 rac Weigl ile ¢ 
erner ¢( 
Gaertner Scientific Corp 
TESTERS & TESTING 
MACHINES, Fatigue 
American M. A. N. Corp 
Baldwin-Southwark Cort 
Emery ¢ 
Ferner Co 
Hathaway Inst. Co 
Hays Scientific App 
Krouse Fatigue Mach 
Olsen Testing Machine 
Raytheon Mfg. Co. 


Riehle Div. 
Saxl Inst. Co 
Scott Co., Henry L 


Suter, Alfred 
Testing Machines, In¢ 
Zuhr,. Inc Henry 


For addresses, see pages 66-76 


TACHOMETERS to TESTERS 





J-B-L INSTRUMENT CO. 


Manufacturers of 


ROTARY SWITCHES 


for 


INSTRUMENT, ELECTRICAL AND 
INDUSTRIAL APPLICATIONS 








resistance, 


positive contact 
multi-deck, 
non-shorting, 


Low and 
dexing mechanism, 
contact, shorting, 
and dependable. 


Submit Your Switch Problem 


A letter describing your switch problem 
quotation 


will bring specifications and 


promptly. 


Bulletin 


J-B-L INSTRUMENT CO. 


P. 0. BOX 135, DARBY, PA 


Write for 


in- 
multi- 
rugged 





ELECTRICAL 
TACHOMETERS 





Quickly installed simply by wiring in- 
dicator to magneto. No flexible shaft- 
ing employed. Indicators can be cali- 
brated in RPM or other units. Several 
indicators can be connected to one 
magneto and mounted wherever de- 
sired. Widely used on pumping and 
conveyor systems, ovens, kilns, etc. 
Bulletin available. Weston Electrical 
Instrument Corporation, 591 Freling- 
huysen Ave., Newark, New Jersey. 


WESTON 


wstrumenls 








TESTERS 


TESTING 
Flash 


TESTERS & 
MACHINES 
Point, Abel's 
er ~ T f | 
R fel ¢ 

TESTERS & TESTING 
MACHINES. Flash 
Point Abel-Pensky's 
See Abel's above 

TESTERS & TESTING 
MACHINES, Flast 


Point, Cleveland Oper 
Cup 
American Inst. Co 
Boekel & ( 
Central 8S ntif ( 
Eimer & Amend 
H Mfg. ¢ 
Olsen Te r Machir 
P r Ss ntif ( 
Ruehf ( 


Tagliabue Mfg. Co 
TESTERS & TESTING 
MACHINES, Flash 


Point, Elliott Closed 
Cup 
American Inst. Co. 
Central Scientific ¢ 
Humboldt Mfg. ¢ 
Precision Scientific ¢ 
Ruehfel C 
Tagliabue Mfg. Co 


TESTERS & TESTING 
MACHINES, Flash 
Point, Pensky-Martens 


Gemane Mfg. Co. 

TESTERS & TESTING 
MACHINES. Flash 
Point, Tag Closed 


Ruehfel ¢ 

Tagliabue Mfg. Co 
TESTERS & TESTING 
MACHINES, Flatness 

Light Wave 
Baird Associates 

Fecker, J. W 
Fish-Schurman Co 
Gaertner Scientific 

Ir 


Ss ( 


Co 
Var Keuren Co 
Inc., Car 
TESTERS & 
MACHINES 
Endurance 
American Inst 


TESTING 
Folding 
(Paper 
Co 


Amthor Testing Inst. Co 
Oo I ! M ne 
S 4 
Thwing-Albert Inst. Co 
TESTERS & TESTING 
MACHINES, Freeness 
Dietert Co 
( r Arthur B 
ng Machir In 
W 4 ‘ 
TESTERS & TESTING 
MACHINES. Fuel 
Brabender Corp 
Burrell Technical Supply 
( Scientific ¢ 
} n Apparat 
Fish-Schurman Co 
} S ntif ( 
I nt ¢ 
Riehle Div 
S nt & ¢ 
TESTERS & TESTING 


MACHINES. Gage (See 
Gage Testers 
TESTERS & TESTING 
MACHINES. Gas 
American Meter Co 
Burrell Technical Supply 
i r l t ~ 
Eimer & Amend 
Fish-Schurman Co 
5 


Friez & “et 


oo ie. Instrument 
Refinery Supply Co 
Rust & Ir 
S & 
TESTERS & TESTING 
MACHINES . Gear 
Ml ‘ Tw ] 
TESTERS & TESTING 
MACHINES. Glue 


} 


Eimer & Amend 
Fish. Schurman Co 
oO M 


Sax] Ir 
TESTERS & TESTING 
MACHINES. Grain 


Exact Weight Scale 


oO-M t Ir 
>, < Wor 
Tagliabue Mfg. Co ’ 

a ’ ~ 

- ner. Henry 
TESTERS & TESTING 
MACHINES Grease 
See Grease Testing 
Aoparatus 


TESTERS & TESTING 
MACHINES, Grinding 
Wheel 

Olsen Testing Machine 

TESTERS & TESTING 
MACHINES, Ground 


Resistance 
Biddle Co., Jas. G 
Geophysical Inst. Co 
Industrial Insts. In 


Sticht & Co. 
TESTERS & TESTING 


MACHINES, Gummed 
Tape 
Amthor Testing Inst 
Scott ¢ Henry L 
Thwing-Albert Inst. Co 


TESTERS & TESTING 
MACHINES, Hardness 
Detroit Testing Mach 
Dietert Co. 
Ferner Co 
Fisher Scientific 
Leitz, In 
Testing Machine 
Pittshurgh Inst. & Mact 
Riehle Div. 
Saxl Inst. Co 
Shore Instrument 
Steel City Testing Lab 
Alfred 
Teleweld, Inc. 
Testing Machines 
Wilson Mech Inst 
Zeiss, Inc.. Carl 
TESTERS & TESTING 
MACHINES, Hardness 
of Grindabie Materials 
Brabender Corp. 
TESTERS & TESTING 
MACHINES. Hardness 
of Plastic Films 


Co 


Suter 


Inc 
Ce 


Munsell Color Cx 
Sax] Inst. Co 
St City Testing Lat 








Tab Instrument C 
Testing Machines, Inc 
TESTERS & TESTING 
MACHINES. Hydro- 
gen-lon (See Hydrogen 
fon Determination In- 
struments) 

TESTERS & TESTING 





MACHINES, Impact 
Baldwin-S hwark Cort 
Cambridge Inst. Co 
Impact Register Co 
Olsen Testing Machir 
Riehle Div 
Saxl Inst. ( 

s H 

Stes ( v T Lat 
Testing Mact s, In 
Toutes: aiert Inst 

Sax Inst 

Auber. Wr Henry 
TESTERS & TESTING 

MACHINES, Initial 

Tearing 
‘ t Henry I 
Suter, Alfred 
resting Machines In 
Thwing-Albert Inst. Co 


TESTERS & TESTING 
MACHINES, Insulation 
wiated Researct 
Biddle Co., Jas. G 
( igt Brengle Cc 
General El Cc 
General Radio Co 
Ideal Co ator Dresser 
Industrial Insts. Inc. 
Leeds & Northrup Co 
Martindale Electric ¢ 


mmut 
1 


M r Be rtrand F 
Rawson Electrical Inst 
Rubicon Co 
Scott ¢ Henry I 
Shallcross Mfg. Co 
St t & ¢ 
United Transformer Cory 
TESTERS & TESTING 
MACHINES. Insulatior 
(Thickness) 
Comtor C 
General Elec. ¢ 
Instrument Spe t ( 
TESTERS & TESTING 
MACHINES, Jelly 
Brabender Corp 
Chatillon & Sons 
Fish- Soparmen Co 
Sax! Inst 


TESTERS & TESTING 
MACHINES Knit 
Goods (See Textile be- 
low) 

TESTERS & TESTING 
MACHINES. Leather 
Amthor Testing inst. Co 
Olsen Testing Machine 

Riehle Div 
Sax! Inst. < 
< t ( Henry I 

TESTERS & TESTING 
MACHINES, Magnetic 

\ de R 

Ass 

Commercial 


Engg. Labs 


TESTERS & TESTING 
MACHINES. Mait 
Brabender Corp 
Rieker Instrument (¢ 
TESTERS & TESTING 
MACHINES. Mileage 
(See Meters, Mileage) 
TESTERS & TESTING 
MACHINES Milk 


Central 


€ trument ¢ 
_ Tastlabue Mfg. Co. 
ESTERS & TESTING 
MACHINES, Moisture 


Alpha-Lux Co 
American Inst. Co 
American Moistening ¢ 
Brabender Corp 

Brown Inst. Co 
Cambridge Inst. Cc 
Ceptral Scientific ¢ 
Delmhorst, Wm. J 
Dietert Co. 

Eimer & Amend 

Exact Weight Scale 
Fisher Scientific Co 
Fuess, Inc 

Humboldt Mfg. Co 
Industria] Inst. Ine 
Moist-O- Meter, Inc 
Moisture Register Co 
Precision Scientific Co 
Rascher & Betzold 
Refinery Supply Co. 
Saxl Inst. C< 

Scientific Glass App 
Sci In ( (of Detr 
Shalicross Mfg. Co 
Sodeman Heat & Power 
Tagliabue Mfg. Co. 
Testing Machines, Inc 
Thwing-Albert Inst. Co 
Toledo Scale (¢ 
rroemner. Henry 
Williams Apparatus (C<¢ 


TESTERS & TESTING 
MACHINES. Oil 


American Inst. Co 
American M.A. N. Corp 
Brabender Corp 


Central Scientific Co 


Eimer & Amend 
Fish-Schurman Co. 





Scientifi Co 
Tagliabue Mfg. Co. 
Western Machinery Co 
TESTERS & TESTING 
MACHINES. Oxygen 
Burrell Technical Supply 
Eimer & Amend 
Sargent & 
Scientific Glass App 
Scientific Inst. Co 
Tagliabue Mfg. Co. 
TESTERS & TESTING 
MACHINES, Paint 
Akatos, Inc 





Atlas Elec. Devices Co 
Central Scientific C 
Fish-Schurman Co. 
Munsell Color Co 
Ruehfel Cx 
Sax] Instr. Cx 

tt Co., Henry I 
Taber Instroment Co 
Van Keuren Co 
Zuhr, Inc., Henry 


TESTERS & TESTING 
MACHINES, Paper 
American Inst. Co. 
Amthor Testing Inst. Co 
Atlas Elec. Devices 
Brown Inst. Co. 
Central Scientific 
Eimer & Amend 
Federal Prod. Corp 
Ferner ¢ 


Co 


Gurley. W. & L. E 
Instrument Spe Ities ¢ 
Machi ne 
Perkins & Son 


Inst. ¢ 


sax 


Tolk 
Van Keuren Co 
W alr 4 Aratus 

TESTERS & TESTING 

MACHINES, Paper 
Formation 
Fuess, Ir 
Green, Arthur B 
Saxl Inst 
a Albert 


Co 


Inst. Co. 

j atus ¢ 

restens & TESTING 
MACHINES, Paraffin 
American Inst. Co 
Perkins & Son 

Ruehfe 


Tagliabue Mfg. Co 


I addresses 


TESTERS & TESTING 


MACHINES, Penetra- 
tion (Paper) 
Sax] Inst. Cc 
Testing Machines, Inc 
Thwing-Albert Inst. Co 
Williams Apparatus Co 


TESTERS & TESTING 
MACHINES, Petroleum 


(See Oil above) 
TESTtERS & TESTING 
MACHINES, Pipe & 
Tube 
3aldwin-Southwark Corry 
Black & Decker 
Olsen Testing Machine 
TESTERS & TESTING 
MACHINES, Pistol 
Carrel Optical 
Fuess, Inc 
Kollmorgen O al ¢ 
Lenox In ( 
Scherr Co., Ince 


TESTERS & TESTING 
MACHINES, Piston 
Ring 

TESTERS & TESTING 
MACHINES, Pitch 

American Inst. Co. 
Precision Scientific Co 

TESTERS & TESTING 

MACHINES, Plasticity 
American Inst. Co. 
Brabender Corp. 

Dietert Co. 

Eimer & Amend 

Olsen Testing Machine 
Precision Scientific Co 
Sax] Inst. Co 

Scott Co., Henry L 

Steel City Testing 
Testing Machines, Inc 

TESTERS & TESTING 

MACHINES, Porosity 
Fuess, Inc 
Gurley, W. & L. E 
Ruska & ( Inc 
Sax] Inst. Co 
Testing Machines 
Williams Apparatus Co 

TESTERS & TESTING 
MACHINES, Pulp 

Brabender Corp. 


Perkins & Son 
Testing Machines, In 
Willia Apparatus ¢ 


TESTERS & TESTING 
MACHINES, Radio Set 
Ferris Instrument Corp 
Hewlett-Packard 
Hickok Electrical Inst. 
Industrial Instruments 


Measurements ¢ I 
Million Radio & Televisior 
Mon Manufacturing 


Shalicross Mfg Co 
Supreme Instrument Corp 
Triplett Electrical tnst. 
Weston Electrical Inst 
TESTERS & TESTING 
BACHINES, Rails 
Sperry Produ Inc 
TESTERS & TESTING 
MACHINES, Resistance 
4 ciated Resea In 
Biddle Co., James G. 
Gray Instrument Cc 
Industrial Instruments 
Leeds & Northrup Co 
Million Radio & Tele 
Rolier-Smith Co 
Shallcross Mfg. Co 
Supreme tnstrument Corp 
Triplett Electrical Inst. 
Weston Electrical Inst. 
TESTERS & TESTING 
MACHINES Road Ma- 


terial (See Cement 
above) 
TESTERS & TESTING 
MACHINES, Rubber 
American Inst. Co. 
Amthor Testing Inst 
Atlas Ele Device 
Brabender Corp. 
Central Scientific ¢ 


Eimer & Amend 


Emerson Apparatus Cx 
Federal Prod. Corp. 
Ferner ( 
Fish-Schurman Co 
Link Eng. & Mfg 
Olsen Testing Machir 
Morehouse Machine ( 
Riehle Div. 

Sax] Inst. ¢ 

Scott Co., Henry L 
Shore Instrument 
Suter Al fre 

Steel City Testing 
Van Keuren Co. 


TESTERS & TESTING 
MACHINES, Sand 
Chatillon & Sons 
Dietert Co 
Eimer & Amend 
Exa t Weight Scale C 


TESTERS & TESTING 
MACHINES, Scratch 
Hardness 

Dietert Co 


Saxl In ( 
Spe r Lens ( 
Ss City 7 I 
I Inst ‘ 
M ] 
pages Of 


TESTERS & TESTING 


MACHINES, Shearing 


Corp 


— n-Soutt 
sen Testing 
Riehle Div. 
axl Inst. ¢ 
A lfre 


TESTERS y TESTING 
Sheet 


wark 
Mac 


MACHINES, 


iment (¢ 


Metal 
saldwin-S 
Bock Machine 
Detroit Testin 
Emery C 
Kr e Fat 
Olsen Testing 
Riehle Div. 
Scott ¢ Henr 
Steel City Testing 
Suter, Alfred 
Taber Instr 


TESTERS & TESTING 
MACHINES, Slowness 


Inst. Co 
Machi 


Saxl 
Testing 
Williams 


Ferner ¢ 
Gurley, W. & 


Humboldt Mfg 
Co 


Inst 


Saxi 


nes, 


hine 


Apparatus 
TESTERS & TESTING 
MACHINES, Softness 


Co 


L. E 


Co 


Taber Instrument Co 


Thwing-Albert 


Inst. 
TESTERS & TESTING 


Co 


MACHINES, Springs 


Baldwin-Southwark Corr 


Chatillon & Sons 
Detroit Testing Mach 
Emery Co 
Exa Weight Scale 
Instrument Specialties 
Link Engineering & Mf 
Olsen Testin hine 
Riehle Div. 
Saxl Inst. (¢ 
Scott ¢ Henry L 
Steel City Testing J] 
Suter, Alfred 
Toledo Scale ( 
TESTERS & TESTING 
MACHINES, Stiffness 
(Paper) 
American Inst. Co 
Ferner C 
Fr s, Inc 
Olsen Testir Machi 
se Inst. ( 
er Instrument ( 
Thwing- Albert Inst. Co 
Toles Scale ( 
TESTERS & TESTING 
MACHINES, Stiffness 
& Bending 
Ferner ¢ 
Gener y ( 
Olsen T ng M n 
Riehle Div 
Saxl Inst ( 
Suter, Alfred 
Taber Instrument ¢ 
ae gy rs, Inst. Co 


TESTERS & TESTING 
MACHINES, 


(Glass) 
\ In 
Ame il \ 





( 


Strair 


Bai \ 
Bausch & Lomb Opt 


Eimer & Amend 
Fecker, J. W 

Fuess, In 

Gaertner Srentine Corp 
General 1} 

K no 

Pfa « 

Pola ng 

Zeiss. Inc 


Ss 


TESTERS & TESTING 
MACHINES, Tachome- 


ter 


Carl 
TESTERS a TESTING 
MACHINES, Stretch 
Perkins & Son 

Bax Ins ( 
t Henr 
Thwing. Athert 


yL 
Inst. 





Co 


Amthor Testing Inst. 


Biddle Co., 
Consol 
Elec. 
Genera 
Hayward, H 

Pioneer Instru 
Standard Elec 
Sticht & ¢ 
Zeiss, In 

Zernickow ¢ 


TESTERS & TESTING 
Tearing- 


MACHINES, 
Paper 
Saxl Inst. ¢ 
Scott ¢ — 
Speidel & 


Thwing- Albert 


American Inst. Co. 

Humboldt Mfg. Co. 

Pret m Scientific Co 

Sax! Ins 

TES TERS & TESTING 

MACHINES, Textile 

American Inst. Co. 

\ I Devices ¢ 

Brown Inst. Co. 

’ r & Son 

Saxl Inst. ¢ 

s ( Henry L 

Ss Alfred 

I r Instr T ( 

Thwing-Albert Inst. Co 


Jas. G. 
Ashcroft Hancock 

Tachometer Corp 
} ( 


N 


Time 


Car] 


y L 


Inst. 


Co. 
TESTERS & TESTING 
MACHINES, Tenderness 


TESTERS & TES ing 
MACHINES, The m 
eter 

Amthor Testing | 
Brown Inst. Co 
Consol. Ashcroft H 
Fuess, Inc 

G. M. Mfg. Co 
Green, Henry J 


Huddleston, J. 8 


Moeller Instrument 
Ruehfel Co 
Schultheis Corp 
Tagliabue Mfg. C 


Thwing-Albert Inst. ¢ 
Weksler Thermomet 
TESTERS & TESTING 
MACHINES, Tt { 
Boulin Instrument r 
Holz, Herman A 
Saxl Inst 
Scott Co., 
Suter, / 
Thwing-Albert Inst 
TESTERS & TESTING 
MACHINES, To 


Baldwin-Southwark 


b 


Boulin Instrument rp 
Detroit Testing M 
Emery Co 


Exact Weight Scale 
Hathaway Inst. Co 
Hayes Scientific A 
Olsen Testing Ma 
Riehle Div. 
Saxl Inst. Co 
Steel City Testing 
Suter, Alfred 
Testing Machines 
Toledo Scale Ce 
TESTERS & TESTING 
MACHINES, Torsiona 
Creep 
Baldwin-Sout 
Suter, Alfred 
TESTERS & TESTING 
MACHINES, Turn In 
dicator 
Amthor M coit Inst ( 
Pioneer Ins 


hwark 


Rieker Instrument ¢ 
Ruehfel ¢ 
TESTERS & TESTING 
MACHINES, Universa 
(See Testing Machines 
below) 


TESTERS & TESTIN( 
MACHINES, Vap 
Transmission 

Thwing-Albert Inst. Cx 


TESTERS & TESTING 


MACHINES Varn st 
Atlas Elec. Dev 
Eimer & Amend 
Fish-Schurman Co 
Hellige, Inc 
Taber ane trument ¢ 
Awe Elec ( 

r. In ‘Her y 

TESTERS & TESTING 

MACHINES, Vibrati 

Brush Development Co 
TESTERS & TESTIN( 

MACHINES, Voltage 

As ited Res 


Potter ¢ 
Shallcross Mfg. Co 
Weston Elec. Inst. Corp 
TESTERS & vueyine 
MACHINES, Wat 
Meter 
Sadger Me Co 
Exact Weight Scale 
Ford Meter Box 
— ine ay be 


d 


TESTERS “6 TESTIN( 


MACHINES, Wate 
Penetration 
Thwing-Albert Inst. ( 


TESTERS & TESTING 


MACHINES, Wat 
Rate 
Paulson & Co 


TESTERS & TESTIN( 
MACHINES, Watt! 


Meter 
Elec. Facilities Inc. 
General Elec. Co 
Hath away Inst. Co 
Sangamo Electric C 
Standard Elec. Time 


States C 
Western Electro-Mect 
Westinghouse Elec. & M 
TESTERS & TESTING 
MACHINES, Weat! 


ing 
Atlas Elec. Devices C 
Gen. Elec. Lamp. Def 
TESTERS & TEST! 
MACHINES, Wire 
Amthor Testing Inst 


Baldwin-Southwark ¢ 
Krouse Fatigue M 
Ols Testing Mact 
Riehle Div 

Sax nst { 

Scott ¢ Henry I 
Stee City Testing 
Suter, A fred 

Taber Instrument C 


TESTERS & TEST! 
rene tinge = Yar 
Atlas Elec 


Brown Inst. a 
} mn Appara 
Saxl Inst. C 

s ( Henry I 
Ss Alfred 

r Machir 











ESTING 
Tors na 


irk { 


ESTING 
Turn In 


Inst. ¢ 
t 4 
ESTING 


Universa 
fachines 


ESTING 
, Vape 


st. Cr 
ESTING 
Varnish 


0 


y 
ESTING 
vibrati 
nt Co 
-STING 
Voltage 


sTi 














SOLU-BRIDGE 


Solution Testing 








@ The SOLU-BRIDGE is an electronic instrument for 
accurately and instantaneously indicating the concen- 
tration of solutions in various industrial fields. Used 
in checking strength of bottle-washing solutions, check- 
ing steam condensate for carry-over, checking distilled 
water, checking thoroughness of rinsing and washing 
operations, etc. 

The SOLU-BRIDGE CONTROLLER not only checks 
but also gives visual or audible alarm, or operates 
valve or other mechanism. 

DATA: Technical bulletins on request. Submit your solution 


checking or testing problem and our engineers will gladly 
collaborate in applying standard or special equipment. 


Industrial Instruments... 


1S6 Culver Ave., Jersey City, M. J. 














FERNER Metallurgical and 
Physical Testing Apparatus 





Jarrett System Metallographical Specimen 
Polishing Machine 


. : } 
nse « tor mn tochy ro «(hay lofinit tak 
I Ps, 1T1 Ss ana technique Nave Vee Geniniteiv esta 








Jarrett Specimen Mounting Press 


\ssures specimen perfection by means of automatic « 
\ ® 99 } 1 + . tor 
\ waiting time’: normal time for completion 1s te 


Even height mounts reg irdless I specimer 





Automatized Specimen Cutters 


S nerged method. 2 h-p. a-c. motor. Rubber b 
MICROMACHINE 


THE R. Y. FERNER CO. 


131 STATE STREET, BOSTON, MASS. 











BULLETIN 4012 


WRITE FOR 
ABRASION RESISTANCE TEST 
PLASTICS - ORGANIC COATINGS 


Vk. — TILES 
ELECTROPLATE -: TEXTIL 

ABRASER SHEAR HARDNESS TEST 

PLASTICS : ORGANIC COATINGS 


TABER INSTRUMENT COMPANY 


NORTH TONAWANDA. NEW YORK 
EASTERN REPRESENTATIVE 
ALFRED SUTER - TEXTILE ENGINEER - 200 FIFTH AVE. N.Y.C 


INDUSTRIAL 
THERMOMETERS 


LABORATORY 
THERMOMETERS 


THERMOSTATS 
THERMOREGULATORS 


TEMPERATURE 
CONTROLS 


SPECIAL RELAYS 
BAROMETERS 


ALTITUDE 
STANDARDS 


ABSOLUTE 
PRESSURE GAUGES 


VACUUM GAUGES 
AMMONIA GAUGES 
DRAFT GAUGES 


RAIN AND SNOW 
GAUGES 


BALLISTIC 
INSTRUMENTS 


GRAVITOMETERS 
ORCHARD ALARMS 
ORSATS 


PRECISION 


INSTRUMENTS FOR INDUSTRY 


MANOMETERS 
WATER GAUGES 
TANK GAUGES 


PRECISION THERMOMETER 


HYGROMETERS 
vicinal AND INSTRUMENT COMPANY 
HYDROMETERS 

CALENDER PHILADELPHIA 
MICROMETERS 





EXPERIMENTAL AND DEVELOPMENTAL INSTRUMENT MAKING 


Menticn THE 1941 INSTRUMENTS INDEX whe 








TESTING 


ELECTRICAL 


TESTING SETS 





Model 639 Industrial Analyzer—has all 
interconnections made. Measures cur- 
rent, voltage and power in single or poly- 
phase circuits, and power factor in 3 
phase circuits. 

Model 785 Circuit Tester—has 27 
ranges for voltage, current and resist- 
ance measurements wherever high sen- 
sitivity is a factor, including signal, con- 
trol, and electronic circuits. 

Other tests sets available for special- 
ized needs. Send for bulletin. Weston 
Electrical Instrument Corporation, 591 
Frelinghuysen Avenue, Newark, N. J. 


ES TON 


UStrUmeHIS 





HARDNESS TESTER 


(Vickers Type) 








DIAMO-BRINELL 
TESTING MACHINES FOR 
HARD AND SOFT METALS 


Ask for catalog on 


HAND AND POWER-OPERATED 
BRINELL TESTERS 


PITTSBURGH 


Instrument & Machine Co. 


1026 Reedsdale St. 


Pittsburgh, Pa. 





TESTING INSTRUMENTS, 


American As 

Am. Telescope Labs 
—— & Lomb Optical 
¢ Inc 

awakes Scientific Corp 
Jones & Lamson Machine 
Kollmorgen Oy; al « 
Leitz, In 

A anand Lens ner 
nn-Scnu 


TESTING MACHINES 


UNIVERSAL, Dead 
weight beam, Capaci- 
ties 0-100 Ib 
Dietert Co 
Machine 


Olsen ‘Testing 
Sax Jast ( 

TESTING MACHINES 
UNIVERSAL, Dead 
Weight Beam, Capaci- 
ties 100-5000 Ib 

Olsen Testing Machine 
Riehle Div 

TESTING MACHINES 
UNIVERSAL, Dead 
weight beam, Capaci- 
ties 5000-100,000 Ib. 

Riehle Div 

(TESTING Mach 

on page 48) 

TESTING MACHINES 
UNIVERSAL, Dead 
weight beam, Capaci- 
ties over 100,000 Ib 

Baldwin-S hwark Cory 
Olsen Testing 
Riehle Div 

TESTING MACHINES 
Universal, Hydraulic, 
Capacities 0-100 tb. 

Dietert Co., Harry Ww. 

Sax Ins tT ent C In 
Ste ( resting Lab 
Thwine- Albert Instrument 

TESTING MACHINES, 
Universal, Hydraulic, 
Capacities 100-5000 Ib 

Ashton Valve Co 


Cont'd 


Detroit Testing Machine 


Dietert Co., Harry Ww 
Emery ( 

Ferner Co 

Pittst Instrument 
Riehle Div 

Saxl Instrument C 
Steel City Testing I 


TESTING MACHINES 
Universal, Hydrautic 
Capacities 5000-100.000 
Ib 


Riehle Div. is 


TESTING MAC HINES 
Universal Hydranlic 
Capacities over 100,000 


R Iwin-Southwark Cor 
Riehle Div 
TESTING MACHINES 
UNIVERSAL Pendu- 
cum, Capacities 0-100 Ib 
Amthor Testing Inst. Co 
Dietert Co 
Olsen 1 ng Machin 
Riehle Div 
Saxl Inst 


’ Alfred 
TESTING MACHINES 
UNIVERSAL Pendu- 
lum Capacities 100- 


Amthor Testing Inst. Co 
Dietert Co 
Olser T r M 
Riehle Div 


t ¢ Henry T 


ne 


S Alf 
T ’ Vl r Ty 
Testing MACHINES 

UNIVERSAL Pendu- 
lum, Capacities 5000- 
100.000 Ib 

——- M. A aw. Co: p 

4) 

stente Div 

= T 

8 


dif 
TESTING MACHINES 


UNIVERSAL Pendu 
lum Capacities over 
100 000 Ib 
American M. A. N. Corp 
oO I r M r 


Riehle Div 


S aif 

TESTING MACHINES 
UNIVERSAL Spring 
Dynamometers, Capa- 
cities 0-100 Ib 


( n & Sor 
Ss Ir 
s ( Her I 
I 7 : 
TESTING MACHINES 
UNIVERSAL, Spring 
Dynamometers, Capaci- 
ties ee. 5000 Ib 
* ark 
nm & ¢( 
Dietert Co 
Dorr-Patterson Eng 
Scott ¢ Henry I 
T ‘ Scale ¢ 


For addresses, 


TESTING MACHINES 


UNIVERSAL, Spring 
Dynamometers, Capaci 
ties 5000-100,000 Ib 
3aldwin-Southwark Cory 
Riehle Div 
Scott ¢ Henry L 


Toledo Scale ¢ 


TESTING MACHINES, 
UNIVERSAL, Spring 
Dynamometer, Capaci- 
ties over 100,000 Ib 

Saldwin-Southwark Corp 


Toledo Scale ¢ 


TESTING SETS (See also 
object of measurement 
and control 

TESTING SETS, Alcohol 

G. M. Mf ( In 
Precisio “her 
“spa her 
te fel ¢ 

entific Glass App 
Tagliabue Mfg. Co. 

TESTING SETS, Automo- 
tive 

C) h-Brengle Cc 


Engelhard, Chas 





Gow-Mac_ Instrument 
Hays Corp 
Hy-Ef Elect il Prod 
Niehoff & ¢ 
Potter Co 

TESTING SETS, Current 
Transformer 
Eastern Specialty ¢ 


Elec. Facilities Ine. 
Rubicon Co 
West. Electro-Mechanical 


TESTING SETS, totsteat 
American Automat 
American Transformer 
Associated Research 
Clough-Brengle Co 
Columbia Elec Mfg 
Elec. Facilities, Inc. 


Meter Devices Cc 

RCA Manufacturing Co 
Rubicon Co. 

Shallcross Mfg. Co 
Sticht & Co 

Superior Electric Co. 

Tobe Deutschmann Cory 
West Electro- Mechanical 
Weston Elec. Inst. Corp 


TESTING SETS, Electrical 
Thermometer 
Brown Inst. Co. 
Shalicross Mfg. Co. 
Tagliabue Mfg. Co. 
Thwing-Albert Instrument 


TESTING SETS, Ground 
Resistance 
pene \ nat Electric 
ated Research 
Biddle Co., 
Industria Inst , inc 
Rubicon Co 


Ser ve Research Inst 
stict «x ft 

TESTING SETS insula 
tion 


_— ican Tr ansfor mer oe 


iR 
Biddle ( >0., James G. 
Clough Breng ( 
Ferrat Electr In 
General E-ectric Co 
= kok Electrical Inst 
( DD 
Industrial Instruments 
JIB Ir 
fob = & athe Cc 0 
( B. I 
Rubicon Co 
hr & ¢ Herman H 
Weston Electrical Inst 
TESTING SETS, Line Cur 
rent 
4 Rr ircl 
( I ] Mf 
Elec. Facilities, Inc 
Gene } ( 
Meter D ( 
Roller-Smith Co 
West. Electro-Mechanical 
Weston Elec Inst. Corp 
TESTING SETS, Meters 
Electrical 
\ R rel 
( Bret ‘ 
= ( 


} ’ 
Stee Facilities, Inc 
‘ 
RCA Manufacturing Co 
‘ Ir 


Shallcross Mfg. Co. 


Weston Elec. Inst. Corp 
TESTING SETS, Meters 
Fluid 
Bailey Meter Co 


Brown Inst. Co 
Tagliabue Mfg. Co 


TESTING SETS, Portable 
Combustior 
Dwyer ME ( 


Engethard, Chas 
Friez & Sons 
Gow-Mac Instrument 
Hays core 

Pr 


TESTING SETS, Potential 
transformer 
Eastern Specialty ¢ 
Elec. Facilities, Inc 
Leeds & Northrup Co 
Raytheon Mfg. Co 


see pages 66-76 











* 


Moistur 


Teller 


* 


Rapid and accurate moisture test 


centage by drying. 


controlled by thermostat. 
laboratory 


moisture control or 
determinations. 
Time required 
materials is 


Drying 
Ideal for 


to dry 
one minute. 





in pe 
temperature 


plant 
moisture 


the majority 


Suitable for granular—fibrous—crystaline 
materials in industries such as 


Sand —Textile —Tobacco 
Ceramic—Rubber—Food 
Wood—Mining—Leather 


Write for Literature 


Harry W. Dietert Co. 


9330-C Roselawn Avenue 


Detroit, 


Michigan 











AMTHOR 


TENSILE STRENGTH 


TESTERS 


jor 


PAPER 
CORDAGE 
RUBBER 
LEATHER 

WIRE 
FLAT MATERIALS 














PAPER FOLDING ENDURANCE TESTER 
BURSTING TESTER 


MICROMETERS 


CORDAGE SCALES 


ALUMINUM FOIL 
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COMPUTING SCALES 


RUBBER ABRASION 


TESTER 


DEAD WEIGHT 
PRESSURE GAUGE TESTER 


TACHOMETERS 


INDICATING 


and RECORDING 
MERCURY COLUMN GAUGES 


AMTHOR 


TESTING INSTRUMENT CO. 
48 Van Sinderen Ave., 


Brooklyn, 


(POCKET and DESK 
PAPER BASIS WEIGHT SCALES 
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C. J. TAGLIABUE MFG. CO. 


Park & Nostrand Avenues, Brooklyn, N 











































TING SETS, Tele- THERMOCOUPLES, Con- THERMOMETERS indi- THERMOMETERS, Indl- 
hone tact Type (Cont'd cating Mercury-in- ating, Spirit-in-Glass 
Automat Electr Generai Controls Co \ VACUUM THERMOCOUPLES Glass, Industrial & \ > 
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Leeds & Northrup Thermometer) Scientific Glass Avi oeller Instrument Co 
Lewis Engg. Co. THERMOMETERS. _ Indi- DEPENDABLE STABILITY acmititia: wai en Nurnberg 7 
) Tagliabue Mfg. Co. cating, Electrical Re- HIGHER OVERLOAD St . here Con Palmer Co Rita 
. Taylor Inst. Cos. sistance FASTER RESPONSE ‘tasmenen Mfg. Co ' itadelphia ermomete 
Thwing-Albert Instrument Am. Temperature Ind Tavier tact. Gos g inst .. 
Wheelco Inst. Co Bailey Meter Co Our thermocouples will meet the rrerice Co Schuitheis ¢ Lady 
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tact Type Brown Inst. Co your requirements to— Wilder Sales ( Taylor Instrument Cos 
— Bailey Meter Co. De Jur-Amsco Corp THERMOMETER P Re HO 
Bristol Co. Engelhard. Chas . . ( RS Indi ieee: 
Cambridge Inst. Co Foxboro Co American Electrical Sales Co., Inc. a tae “A 
Cont'd (Cont'd 67 E. 8th ST NEW YORK. N. Y Ba‘ley Meter Co THERMOMETE RS 
e 
Bristol Co Bristol Co 
oa THERMOMETERS, Indi- THERMOMETERS Indi- n n ¢ Brown Inst. C 
x cating, Electrical Resist- cating, Mechanical Foxboro Co ns \ 
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THERMOMETERS] teste esi” ete Se Eee 
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most complete, including self-con- Tagliabue Mfg. Co. Roshester Ate. Co . Powers Regulator Co Scientific Inst. ¢ 
tained and distant reading dial Thwing-Albert Instrument anlantifie Yat € P Inst nt ( Tagliabue Mfg. Co 
: 7 Scientif Ins Co 9 7 
thermometers, recording thermom- 5 Trerice Co Standard Thermometer Preferred % s Mfg Taylor Inst Cos 
eters, indicating and recording Weston Elec. Inst. Corp Tagliabue Mfg. Co. R wie. Meters Wagner & Sor 
pressure gauges, engine registers, engine room clocks, Wheelco Inst. Co. Taylor Inst. Cos R Mfg. | : Western Machin ¥ 
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. ESSENTIAL To National Defense . . . . . are 


FINE TEMPERATURE INSTRUMENTS 


As important as proper food for the ARMY are wi hy 
good Temperature Instruments that help to — 
build and maintain the equipment necessary in 
modern defense work... And PALMER Ther- 
mometers will stand the tests for accuracy be- 
cause they have been made with A-1 materials 
by highly skilled workmen and are thoroughly 
annealed for lasting accuracy. 
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addresses, see pages 00-6 











PHERMOMETERS THICKNESS 








FOXBORO 
THERMOMETERS 
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Foxboro Company, 46 Neponset 
Avenue, Foxboro, Mass., U. S. A. 


+ 
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THERMOMETERS 








READABLE, RUGGED 
ALL-METAL 


THERMOMETERS 





Rugged, all-metal construction sim- 
plifies installation and keeps break- 
age at a minimum. Large gauge-type 
scales facilitate accurate reading. In- 
dustrial models available in both 
straight and angle stem types... ac- 
curacy within 1% ... stem lengths up 
to 24”. Accuracy of laboratory type 
42 of 1%. Bulletin available. Weston 
Electrical Instrument Corporation, 
591 Frelinghuysen Ave., Newark, N. J. 


ES TON 


WS UuUmeCHIS 





Write for complete in- 
formation and catalogs. 


Taylor Instrument Companies 


ROCHESTER, N.Y. TORONTO, CANADA 


THERMOPILES \ 


Recording and/or Con- Leeds & Northrup Co 
trolling Elec Resist- Rawson Electric Inst 
ance (Cont d THERMOREGULATORS 


Bristol Cc 


Mercury-in-Glass 
Brown Inst. Ce nm i 


( 
‘ . Fisher Scientific Co 
De Jur Amsco Corp | «Ss 


Engelhard, Chas Moeller Instrument Co 
Foxboro Co Philadelphia Thermometer 
se! { ~ ' & ¢ } 

G-M Labs s ( \ 


Tagliabue Mfg. Co., C. J 
Taylor Instrument Cos 


THERMOSTATS 
\ Scie 


Ill. Testing Labs 
Leeds & Northrup Co 
Tagliabue Mfg. Co 
Thwing-Albert Instrument 


THERMOMETERS Re ‘ R ‘ 
cording and/or Co American Inst. Co 
trolling Mechanical \ Pr i 
> ’ us Brown Inst. Co 


! Mfg. C Burling Inst. Ce 
J & §s ( lr 
Foxboro ¢ D ( 
Friez & Sons Eastern Engg. ¢ 
Gotham Inst. Co , n Kee. Contr 
( I Eimer & Amend 
H-B Inst. Co Ine } Mf Co 
Mason-Neilar Regulat¢ Fish-Schurman Co 
Moeller tnstrument C Fisher Scientifio Co 
Paimer Co Friez & Sons 
; ‘ n Ge 
< 1 G 1 4 a a 
Tagliabue Mfg. Co General Elec. Co 
THERMOMETERS, Re Hagan ( 
. : “Se i Mfg. ¢ 
ding and/or Cor . : . 
trolling, Pressure- H-B inst. Co Ine 
satan H & H 1 
Bailey Meter Co Johnson Service Co. 
Bristol Co I a7, le 
Brown Inst. Co PAOLA 
( \ Hi M Bebe 
def \ R Mint H 
) ’ ( 
: “ Pann % trie 
Foxboro Co - — 


Perfex ar 
Philadelphia Thermometer 


Gotham Inst. Co 
Powers Regu stor Co 


Liquidometer Cc 


Marsh Corp a . " cy ‘ . 
Mason-Neilan Regulator | 7 . 
Moeller tnstrument Co 5 , 

Palmer Co “ « " 

} Cor , 

Powers Regulator Co + A A : 
P It nt ¢ Sper . 

Rhee geaes rT? M S i rm I . In 
R Flow Met Prods 


Tagliabue Mfg. Co 
] 


‘ 


Tagliabue Mfg. Co 


Taylor Inst. Cos W al ‘ 

. a 4 THERMOSTATIC METALS 

W ! & Sor (See Metals, Thermo 
THERMOPILES static) 

Binckley, G. S$ THERMO - VOLTMETERS 

( i lr ( (See Voltmeters, Ther- 

Eppley Lab mo 

Gaertner Scientific Corp, puicKNESS GAGES 

Hoffman ¢ Ss. 0 (See Gages Thick- 

Cor ness) 





NEW ADJUSTABLE ELECTRIC 
CONTACT THERMOMETER 


(Thermoregulator) 


With rvesettings possible within 
a few seconds. 


A new departure in electric contact ther- 
mometers. Employs a magnet for resetting 
contact points. Temperature ranges—85 
C. to 175 C. or 30 F. to 200 F. Guar- 
anteed accuracy— + 0.1°C. Operates on 
110 volts (25, 50 or 60 cycles), 5 to 10 


milliamperes. 
Leaflet on request. 


Rochelle Park 
New Jersey 


Brabender Corporation 











For Controlling, Recording and Indica 
Temperatures from —40°F to 120 


A pressure type, remote bulb type thermor 
onsisting of instrument, bulb and conne 
tubing completely assembled as one unit 
be furnished with connecting tubing lengtt 
to 200 feet. 


Charts and scales for a wide variety of 
are available, from a minimum temperature 
of 75°F to a maximum span of 1200°F. C 
sponding Centigrade scales and charts are 
available 


Controllers and recorders furnished with a 
or a 10” diameter chart. Indicators are equir 
with a 26” concentric or a 7!/2” eccentric 
Three kinds of thermal systems are avai 
vapor-filled, gas-filled, and mercury-filled 

Bulbs, sockets and connecting tubing ca 
furnished in various styles and material to 
the requirements of each individual job 

Write for Catalog 6706. THE BROWN INSTR 
MENT COMPANY, division of Minneat 


Honeywell Regulator Co., 4482 Wayne Avenue 
Philadelphia, Pa 


BROWN THERMOMETERS 


MIMNEAPOLIS-HONEY WELL CONTROL SYSTEMS 





To Measure and Control is to Economize 





For Extremely Close 
Temperature Control 


Visual-Stats 








8 
' 
4 
se 
i 
' 


IC . 
“i i 
| 


@ Sensitivity of a hundredth of a degree | 
is easily attainable. @ Top of mercury 
column visible at control point (where 
most important) because electrodes ter 
minate at back of tube. No encircling 
metal bands! @ Available in angle form 
(illustrated) or conventional straight form 
@ Send for brief, attractive bulletin. 


The Philadelphia Thermometer Co. 


915 Filbert Street “i Philadelphia 





Oldest Thermometer Manufacturer 


in Philadelphia 








For addresses, see pages 66-76 
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Two of Many 
Specialties 


Moditied and simplitied Beck- 
mann type thermometer recom- 
\ mended for inexperienced labo- 
ratory workers and preferred by 
technicians of long experience. 
Improved and heavier construc- 
tion of capillary obviates cus- 
tomary glass case... does away 
with rattling of thin tube 
Less expensive, too! 


300 


; 

a 
New quick-reading thermometer 
for micro testing. Perfected con 
struction of enclosed porcelain . 
scale assures permanent read- 
ability. Long thin bulb speeds 

5 up response: this is an eight-sec 
ond thermometer! Available in 
any range; generally furnished 
in sets of three: 0-100, 100-200 
and 200-300°C. (or equivalent 
F.). Size approx. 6 inches. 


Why not write immediately to this 
company’ Do so, with the assurance 
that your inquiries will receive prompt ‘ 
and intelligent attention—without ob- 
ligating you in any way. 

Our catalogue A40 covering a gen- 

4 ) 

eral line of hbydrometers and thermom- 
eters may be had upon request. 


Walter H. Kessler Co. 


128 Water Street, New York 
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Thermometers 
Hygrometers | 
Psychrometers N 
Hydrometers 








min. registering 
shelter type copper 
case. Approx. range 
minus 40 to 120°F. 
thermometer in 12 


No. 326. Max. & 4 


Bailey-Parsons Therhumiter reacting to eff 
providing best guide for air 
spirit thermometer in center responds to Effective 1 
b DB and wet-bulb WB being in series 
Weksler Thermometers are offered in FOUR different styles of glass: 
White enamel back; yellow enamel back; Hespe; red-reading mercury. 


/EKSLER THERMOMETER CORPORATION 


535 PEARL STREET, NEW YORK, N. Y. 
1 Complete Line of Laboratory and Industrial Thermometers 


For 
Temperature, Pressure 


Flow and Liquid Level 





* 
Outstandy 

e * 
sai ° 
eb 

ee .\ 
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Write for complete information and catalogs to: 


Taylor Instrument Companies 


ROCHESTER. NEW YORK TORONTO, CANADA 














Temperature Instruments 





Hecording 





ial | X. 


Indicating 
GUTHAM INSTRUMENT CU. 
Mp of Indicating & Recording SK 
l27 Spring St. Vew ) 





ork City 











Mention THE 1941 INSTRUMENTS INDEX when writing 7 
























THREAD IUBES 
THREAD MEASURING TIME Recorders TIME OPERATION Re- 
WIRES Se i orders ( 
T ’ Measu Q i \ H 
TIDE GAGES } Cramer & Co., Inc 
Ar a ! ( Tagliabue Mfg. Co Elec. Tachometer Corp 
TIME INTERVAL APPA \ ‘ 
RATUS Gaertner Scientific Corp 
‘ General Elec. ( 
et g inst. ¢ I Gotham Inst. Cc 
TIME { trolle Se Betts & Betts 
t lers Automat Colema Ele Co WW ( 
Time Crame & Co Ir M 
TIME at Ediso Electrical Cont r 
Brist ( X-] 
Guardia Ele Mfg. ( 
( tne S< f ( 
Gotham Inst. ( ( R ( 
I { Tagliabue Mfg. Co 
TIME STAMPS 
Raw Electrical Inst Standard Elec. Time Co ‘ I S 
. ( ‘ . 7 R 
Tagliabue Mfg. ( Thompson Clock Co I B ! M 
( United Cellophone Corp S I Rr 
aa ' ( ‘ 4 T = } ( 
TIME, Recorders VW n ¢ TIME STUDY APPARA 
‘ \ } & Mf TUS 
Bristol Cc I I ( Automatic Temperature 
Cramer & Co., Ir TIME METERS (See \ s » { 
} Ar ( meters, time Clare & Co., C. P 
Friez & Sons TIME OPERATION, Re D n hugene 
} J corders Electric Tachometer Corp 
Gaertner Scientific Corp 4 Aut } H rel ¢ ; ar 
Gotham Inst. Co. \ tic I S - lust Sacer seuent 
; \ : ( enone ad Co Standard Electric Time Co 
I ( “wh TIME SWITCHES (See 
S ] ( ‘ I I R Switches, Time) 
Cor TIMERS. AUTOMATIC 
Automatic Reset 
A G d lator 
A t } Mfg 


4 Ter ( 
Betts & Betts 

Bristol Co 

Cramer & Co., Inc 

Rag Signal Cor 

Edison Electrical Controls 
Guardian Elec. Mfg. Co 
Mason-Neilan Regulator 
Par n Electric ¢ 
Produ n Inst. ¢ 

Stror I t ' ( 

S ) 

Tagliabue Mfg. Co 
Taylor Inst. Cos 


W Cc 
<a I ( 
TIMERS, AUTOMATIC 
Cycle 
Ar G \ lat 
4 ( 


'T 
Betts & Betts 
Bristol Co. 
Brown Inst. Co 
: Act ft 
Ir 
& Co., Inc 


Write for complete in- 
tormation and catalogs. 


Crame 


Taylor Instrument Companies 
ROCHESTER, N.Y. TORONTO, CANADA 





Foxboro Cu 





Get this handy “File Folder’ catalog of Fenwal 
Thermoswitches, these compact rugged thermc- 
responsive electric switches that are finding new 
applications in many industries every day. 

Various types, developed for particular re- 
quirements, are fully described and illustrated. 
Write today on company letterhead for your 
copy. 







25MAIN STREET 
ASHLAND MASSACHUSETTS 










ae oe ee 


TIMERS 
Cycle ( 


AUTOMATIC 


Tagliabue Mfg. Co 
Taylor Inst. Cos 
Thompson Clock Co 
\\ \ T 

Ww ' { 

West. Electro-Mechanical 
Weston Elec Inst. Corp 
Wheelco Inst. Co 


| ‘ 
TIMERS. AUTOMATIC 
Interval 
\ G \ 
\ 1 r ( 
And n, A. & J. M 
\ t } Mfg 
\ I ( 


B I Emra 
Betts & Betts 
Bristol Co 
Controls, Inc 
Cramer & Co Inc 
} y Ss I 


D 


} g ( 
Edison Electrical Controis 
} Switch Cor 
Fink-R ve C 
Frober-Faybor Co 
Gene } t X-R 
G 


& 
Guardian Elec. Mfg 
Indust Er ( 


l 7 r ( 

J J. M n 

Minnea Honeywell 

Paragon } ( 

Perfex Cor 

P n Inst. C 

Standard Elec. Time 

Stromberg } bola i 

Struthers-Dunn 

Tagliabue Mfg. Co. 

sy IT ‘ } { 

Thompson Clock Co. 

Wa r Autor Tim 

Warren Tel n Cc 

Zenith } Co 
TIMERS, AUTOMATIC 

Process 

Am. Gas A lator 

4 1 ¢ 

\ Elec. Mfg 

\ t T Contr 

Betts & Betts 

Bristol Co 

Cor \ ft H 

Controls, Inc 

Cramer 


& Co., Inc 
D } Clay 
] Sigr ( 
Foxboro Co 
Gaertner Scientific Corp 
Ir Engr. ( 


we eer 
Indust = Cor 
Luxt ( lr 
Magne Gauge ( 
Paragon Electr ( 
Powers Regulator Co 
Stromberg Elect ( 
Struthers-Dunn 
Tagliabue Mfg. Co 
Taylor Inst. Cos 
United Cinephone ( 
Warren Telechron ( 





West. Electro-Mechanical 


Weston Elec. Inst. Corp 
Woermann-Schuchhard 
Zev 


/ ' . tric ‘ 
TIMERS, AUTOMATIC, 
Spot Weld 
Allen-Bradley C 
Ar Ga ‘cumulat 
Cramer & Co., Inc 
Cutler-Hammer, Inc 
Flectr Controller 
Gener Elec. (¢ 
1 ir ne Cor 
TITRATION APPARATUS 
Electrometric 

su l rechn 1 Su 
re Instrument ( 


( nt Ss I fh | 
I ni ( 

Fisher Scientific Co 
Leeds & Northrup Co 
National Technical Labs 
Rubicon Co 
Sargent & ( I iH 
Thomas Co., Arthur H 
Welch Scientific Co 

TOOLMAKER’S FLATS 
Bausch & Lomb Opt 
Fecker, J. W 

Pratt & W y 

Van Keuren Co 
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Ir Car 
TOPOGRAPHIC INSTRU 
MENTS (See Survey 
ing Instruments) 
TORQUE GAGES 
Gages. Torque) 
TORSIOGRAPH 
Baldwin-Southwark (¢ 
Commercial Engr Labs 
TORSION METERS 
Boulin Inst. Corp 
( Macl 


(See 


I 


I W 
Holz, Herman A 
K man Electr 
MeN f Bridg 
Riehle Div. 

Cor 


( 


> . , - 
D3 Por addresses, seé pages 66-/6 


TORSION METERS TRANSFORMERS 
Cor atory Cor 
Sax ] ( W I 


set 
Ejec. Inst 








I S ( Westor 
TOTALIZERS. Demand TRANSFORMERS 
American Meter Co ing 
Ger il ‘ ( Davis & Co 
Electric Meters (¢ Dongan Elec 
Lr i Cinephone Cort Eastern Spec y 
W ng se Elec. & Mfg Ss ( 
TOTALIZERS, Electric En- I 
ergy Ur ul I 
A ‘ Westinghouse E {fg 
! Ar ( TRANSFORMERS, Power 
Gen Elec. Co Ferrant Electric 
erm-] t Meters ( TRANSFORMERS, 


J & Mfg 
Fluid Flow 


Core 


Westir s 
TOTALIZERS Davis & Co 





American Meter Co. Elec. Facilities, | 
Bailey Meter Co General Elec. Cc 
Brown Inst. Co. H-D Elec. Co. 
Foxboro Co Industrial Eng. (¢ 
B ers Iron Foundry Roller-Smith Co. 
Henszey ( Rubicon Co. 
Mason-Neilan Regulator Sangam Dec 
Re l Flow M rs Thordarson E 
Tagliabue Mfg. Co United Transforr 
Taylor tnst. Cos. Western Electro-Me 
TOTALIZERS, Gas Flow Westinghouse Elee ite 
American Meter Co. TRANSFORMERS, ur 
TOTALIZERS, Running able Voltage Testing 
Time American Transforn 
Cramer & Co., Inc. Dongan Electr . 
Elec. Tachometer Corp. Superior Electric ( 
Photoswitch, Inc TRANSITS, Astronomica 
Production Instrumen can Askar 


Amer 
United Cinephone Corp TRANSITS, 


Engineer's 


Westinghouse Elec. & Mfg (See Surveying Inst 
TRAFFIC SIGNALING Bhat 
DEVICES (See Sid- TRANSITS, Pocket 
naling Devices, Traffic) Ainsw h & Sor 
TRAMMELS, Steel Beam Keuffel & Es ( 
Union Tool Co Mico Instrument ¢ 
TRANSFORMERS, Adjust- Sneldel a ¢ 
able W n-Knight ¢ 
General Radio Co. White ¢ 


Superior Elect 


Inc 
TRUCK MILEAGE RE 


r Co 
TRANSFORMERS, Con- CORDERS( See Meters 


stant Voltage Mileage) 
Sola Electric Co. RUCK-TIME RECOR 
TRANSFORMERS, Experle ‘RUCK-TIM 


menter’s Variable Volt- 


Cramer & Co., Ine 
age . Durant Mfg. ¢ 
Dongan Electr c Mfg Kn Paul 
TRANSFORMERS, Instru- Ohmer Res 
ment Ser Recorder ( 
Allis-( ers M TRUCK, TIME & MILE 
Annis ( i AGE RECORDERS 
Columbia I I Cramer & Co., |! 
Davis & ¢ Ohmer Register ¢ 
Dongan_ Electric Mfg Sangamo 1 
Etec. Factitttes, tn TUBES (See also Gas & 
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Vapor Discharge 7 


Friez & Sons Cathode Ray (See 












peor, TUBES 
Mickek Ete. lect. Co. guare “teete” (nnn 
Ir : J ng . sler Tubes) 
< owes ; TUBES, Oil Centrifuge (S 
i 5 Be } Oil Centrifuge Tut 
Roller -Smith Co TUBES, Photoelectric 
sangal oe : Continental Electrio ( 
rt sar I ‘ General Electric Co 
United ans! B, General Scientific Corp 
West. Electro-Mechanical Photobell Cor 
Westin ] & Mfg re AAd Cilivanhemnal 
Weston Elec. Inst. Corp Vacutron, Inc 
TRANSFORMERS, Insula- TUBES. Pitot (See Flow 
tion Testing meters, Pitot Tub 
C I TUBES, Polariscope 
Dor I I Mfg 4 t In 
TRANSFORMERS, Labor- American Inst. Co 
atory Bausch & Lomb Optica 
American Transformer Central Scientif ( 
Cent Scientific Co, Eimer & Amend 
Cl Brengle ¢ Fecker, J. W 
Daven ( Gaertner Scientific Corp 
Davis & ¢ Hellige. Inc 
Dongan |} Mfg Jarrell-Ash Co. 
Eastern Specialty Ce Precision Scier 
Elec. Facilities, Ine. Sargent & Co 
General Elec. Co Woermann-Schuchh 
General Radio Co TUBES Precision Bore 
Halldorson Cx (See Precision Bore 
Standard Elk Prods Glass Tubing) 
Miller Co sertrand F TUBES, Pyrometer 
Raytheon Mfg. Co. Bristol Co. 
Sola Electrio Co. Fish-Schurman Corp 
Superior Electric Co Hoskins Mfg. Co 
Thordarson Cc Iliinois Testing Labs 
T Transf r Cort Leeds & Northrup C« 
Cont’d (Cont'd 


TIME DELAY 
RELAYS 





@ TIME DELAY SWITCHES OR RELAYS— 


@ PROGRAM CONTRO 
@ CODE CONTACTORS 
@ SIGNAL CONTROLS 


@ PROCESS TIMERS 
@ IMPULSE TIMERS 
@ FLASHERS 


{sk fr 


| 
| 
i/so | 
| 


r details and give details 
to save time. 


BETTS « BET 


~__MOTOR DRIVEN CONTROLS SPECIAL 


551 WEST S2nd, STREET, NEW YORK, U.S 





THERMOSTATIC FLASHERS 
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RS, | : 
alty P 
Dependable Control Over Process 
if Periods or Process Actions FL ‘ X Oo T | Aa E R 
Powe a te. 
surate control of poner 
cesses and opera- / me i le { t ller 
s, ir ns on the basis of l on YO 
Co IME, is a major busi- 
7 ess with ATC. Instal- 
Co. tions, numbered in p ‘ Fully Adi 
tric he thousands, are recise, Fully just- 
<a ily paying their way able .. . Greatly sim- 
ro-Mech. with most reliable | re , 
tlee. & Mfg herefore most econom- : | ites accurate reguia- 
2S, cat ee ieemance An ATC Dial Timer avail- | p 
» Testing Cal per Pe able in 40 standard adjust- tion of sequence and 
nsforme Standard models will able tvpes , : . 
eae start, stop or repeat duration of various in- 
ic Ce f load 
stronomica yperations on one to forty load circuits. | . : 
| ial r ssin 
"hiteees Adjustment can be dustrial proce 9 
ing Instru exactly what is operations. 
‘het needed, down to a 
Sor split second. The 
onl total cycle can be 3 
nt Co | | cece sce 
snecnde co ant Outstanding Features: 
My number of @ Instantar Starting es: 
AGE RE hours. @ \vailabl for pneumati 
See Meters t t W I 
7 i rot @ ix 
RECOR Send for eH — ’ 
a In BULLETIN a eD 
An 8-circuit Cam Timer used to G-10 : | oe 
ay: control eight steps of a process ry | switel @ hiimit 
jf MULE Representatives in Principal Cities Write for complete information and catalog to: 
Inc 
r Co AUTOMATIC TEMPERATURE CONTROL CO. = Taylor Instrument ¢ om pant ‘ 
so Gas & 25 E. Logan St. Philadelphia, Pa. ROCHESTER, NEW YORK TORONTO, CANADA 
arge Tubes 
» Ray (See ~ SL es aa De hae Sei - Tee 
Fog Ml TUBES, Pyrometer TURBIDIMETER (Cor ULTRA-VIOLET LIGHT VACUUM indicators 
, American Inst. Co SOURCES (See Light 
rifuge (See ; n ¢ Cargille, R. P Sources T agliabue Mfg. Co 
ye Tubes Taylor Instrument Cos Central Scientific ¢ VACUUM GAGES Hot- Taylor Inst. Cos 
ctrio > TUBES Spectrum See Eimer & Amend Wire ng Inst nent Co 
nirle Co Spectrum Tubes) Ess Instrument Co : \ VACUUM HIGH (below 
> Co TUBES, Ultra-Violet Light Fisher Scientific ( Continental Etec. Co |_ mu) Controllers 
fic Co > — Uitra-Violet Light Hel Ir I In Indic ators & Recor ders 
Sources tt Mfg. ¢ (ver ; Associat 
ne Cor TUBES, Vacuum Sin Glass ¢ x Ir ( Aanttiantal Elec Co 
\ s Radio Tube ( Luxtr 1 Inc Vacl UM GAGES. loniza- Eimer & Amend 
See Fi tif ( Parr nstrument ( tor Pr ( 
Tube : Fredericks, George Pfaltz & Bauer, Ir Fredericks, George Ger } 
ope . a } ‘ q Ph toswitch, Ir : I I . | 
yer ~ n { Prec n §S ntif ( rer ( \ Mfg ( 
c Ger iT vision Cor Rawson Electrical Inst VACUUM GAGES, Liquid \ , 
ib Sain Raytheon Mfg. Co Rubicon Co colum “American Meter” Co 
ifie ¢ RCA Manufacturing Co. Sensitive R I Ir American Meter Co 4 : ( 
\ itron, In Zeis In ( Ba Ind In ; 
nd Wheelco Inst. Co Defender Aut i Reg mere Mete © 
tific Corp TUBES, Venturi (See Flow- TURN & BANK INDI- Dubr Johr Beoen inet 
meters, Venturi CATORS Gas A r S ys : 
| TUBES, X-Ray Kolisman Inst. Co Lantz-P ( _— 
| American Inst. Co TURN INDICATOR TEST M ( Wakeitnks Ate 
Baird Associates " _ 7 Moeller Inst. Co . 
Tecate Wo! ERS (See Testers, Tu we ; ae Foxhoro Co 
*hhar iSenvaw' : — X-R ? Indicator) -& " “ Fredericks, George 
ion Bore , au- ih i 3101 ‘ Marsh Corp 
; Bore Jarrell. Ash Co. TWIST COUNTERS (See Scientific G \ a aati i 
“" Kelley-Koett Mfg Counters, Twist) Tagliabue Mfg. Co Repu ie Flom ——— 
ss oe OO wear we. 6am te oo 7 a, 
— TUNING FORKS, Electric- CATORS & RECORD. Vacuum GAGES McLeod gy 
ally Driven (See Forks Gen. Elec. Lamp D G ay 
’ Tuning) a uaa 2 “ ntr s fic « . 
Lys TURBIDIMETER Hanovia Chem. & Mfg Sauer 6. Aaned VACUUM SPECTRO 
) Akatos, In U-TUBE MANOMETERS General I ( GRAPHS (See Spec 
Cont'd (See Manometers) General Phy I trographs. Vacuum) 
Macalaster Bickne ( VACUUM TUBES (See 
Scientific Glass Appara Tubes, Vacuum) 
Welch Mfg. ( VACUUM TUBE BRIDGES 
y VACUUM GAGES, Piranl (See Bridges, Vacuum 
Type Tube) 
Distillation P VACUUM TUBE RELAYS 
VACUUM, Indicators (See Relays, Vacuum 
@ SINGLE OR MULTIPLE COMTAST CYCLE American Meter Co Tube) 
TIMERS Ashton Valve ¢ VACUUM TUBE VOLT- S 
ca A tas ate uae Ce. METERS (See Volt- ae - 
aird A ates meters, Vacuum Tube) . 
Bristol Co ; j 
= : te_cycle Brown Inst. Co VALVE GOX FINDER The Widest Selection 
@ TIME DELAY RELA Tt statically Central jent fie Co ‘ : : 
IE DELAY RELAYS —Thermostatically | Central Selene Oo. Bog of TIMERS and 
: d ‘ Eimer & rp VALVE-OPERATING DE- 
y . f oxb Co VICES, Electric Motor 
@ IMPULSE TIMERS — @ CODE CONTACTORS Fredericks Georg Baldwin-Southwark Cory F CHRONOGRAPHS 
NTROLS @ FLASHERS SIGNAL CONTROLS Ger ( Barber-Coleman Co REE 
a : i B ° ‘ 
TORS BETTS & BETTS TIMERS \ 3} Koltsman inst Co Beck Co. Catalog Best Quality in 
ROLS at) : Moeller inst Be og oe © Co., one on request every Price Range 
| . C nstrime 0 ] er te 
5 | Write for details and give details to save time. Pioneer Instrument Dickson Co 
Pott ‘ Foxboro Co. 
P n 1 & Inst Gener ntrols Co 
Rawson Electrical Inst Hays Core. JULES RACINE & CO 
Repu I Meter Illinois Eng. C * 
& 
C Rochester Mfg. ( Jenkins Bros th 
THERMOSTATIC FLASHERS * MOTOR DRIVEN CONTROLS SPECIAL TIMERS Scien G Apparat McAlear Mfg. Co 
$5) WEST Sand. STREET, NEW YORK, U.S.A. Star B Mig. ( Ruggles-Klingemann 20 WEST 47 ST., NEW YORK 
(Cont’d Tagliabue Mfg. Co 








For addresses, see pages 66-76 . 
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VALVES 





VALVES, Diaphragm 
Cont'd 


Partlow Corp 
Payne Furnace & § 
Powers Regulator ¢ 
Refrigerating Spec 
‘ Republic Flow Meters 
. Reynolds Gas Reg 
in PYREX and KIMBLE NC GLASS We ea ae 
AY Schade Valve Mfg 


Scientific Instrume 
Spence Engineering 


Spencer Thermost 
Tagliabue Mfg. Co 


Taylor Inst. Cos 
Vaughn-G. E. W 
White-Rodgers E 
Wilgus Manufact 
\ VALVES, Electrix 
5 > 











Operated 
y Atkins & ¢ 





\ 

4 

Automatic Switch ¢ 
Automatic Temp. ( 
Bristol Co. 


A NEW METHOD OF Brown Inst. Co 


Cochrane Corp. 


PROTECTING INSULATED WIRES onto 




















. cane . Davis Reg. ¢ 
Any diameter from 0.5 millimeters to 4.0 inches Seamless ALUMINUM or COPPER Tub- Defen i 7 aut atic 
Accuracy to 0.0002’. Round, octagonal. Also special ing is Drawn over the Wire or Wires in Electric Valve Mfg 
il, square, hexagonal and shapes; see illustration below: such a manner that ANY kind of a bend loot mat c 
can be made and the ends easily tee ells ~~ 
trimmed. Frick Co 
Gives Positive Protection to the Wire —— by — ae 
against Corrosion, Acids, Oils, etc. * Hannifin Mfg. ( 
Pliable, Compact, Light in Weight and nor oo 
Protects Mechanically like Armor. * Seskinn ees 
Produces added Stiffness yet can be a y & Mu ler 
Special shape precision bore tube... each illustration is a sec- Bent to shortest Radii. * Outside ss “ag gl 
tion of the same tube. Note transition from round at one end to Diameter can be held to close Toler- Seong Valve Cort 
pecial fluted shape at other ances and any required wall thickness aor te Ge 
can be made. Met rkle ¢ 
‘ cDonnell & Mille 
Used for viscometers, haemocytometers, optical SEND FOR FREE SAMPLES || Minné > lis H neyw 
cells, flowmeters, capillary tubes, rotameters, PRECISION TUBE co | Northern 3 quipment 
and other engineering and scientific purposes. ee - " Penn Electric Sw 
Specialists in Accurately drawn Seamless Perfex Corp 
ALUMINUM, COPPER and BRASS Tubing in tefrigerating Spe 
FISCHER & PORTER CO eta be eas 
” 3824-26-28 TERRACE ST ie aie me 
63 W. QUEEN LANE, PHILADELPHIA, PA. PHILADELPHIA, PA. Spence Enginecrit 
ROTAMETERS Siinveaia Wiad 
Ce eee ee ed - oe Mfg. Co 
White-Rodgers 1 





VALVES, Hydraulic ally 


VALVE OPERATING DE VALVES. Automatic Shut VALVES. Balanced VALVES, Balanced VALVES. Diaphragm Operated 
VICES. Electric Sole off Cor Cor Cont Cor i arca R Netess 1 
noid (See Valves, Sole \ \ (or Boy n ¢ Wa R ator ¢ Atlas Valve Co Askania Regulat 
oid Bristol Co W is Manufacturir Bailey Meter Co. At] Valve ¢ 
VAL VE OPERATING DE Rrown Inst Co Cash ¢ VALVES, Constant Pres- Bastian-Blessing C Auto. Temp. Control 
VICES, Hydraulic (See R { Cochrane Corp sure Belfield ¢ Bailey Meter 
Valves, Hydraulically Fisher Governor Co ( I Iron Spong Bailey Meter Co Boylston Cc 3arber-Coleman ¢ 
Operated I } r  { ) Reg. ( Te { Bristol Co Cash ¢ 
VALVE-OPERATING DE ID jer A , Reg ‘ ( Brown Inst. Co Cor In 
VICES, Pneumatic (See Friez & Sons D'Este ( Cor Iron Spor Cash ¢ Defender Automa 
Valves, Diaphragm G ‘ Fisher Governor Co D Reg. ¢ Con! Iron Sponge Fisher Governor 
VALVE POSITION INDI- { - & Prod } Reg. Valve ( D'} ( Cor \ roft Hancock r vrs 
CATORS \ lr Foster Eng Co D n ¢ Dav Reg. ( Gen. Electric Co 
( f Cer il Contr ( Fisher Governor Co Defer \ tic Reg Hays Corp 
' Har Waters, J I Er ( D'Este ( Jenkins Tos 
Bailey Meter ¢ \ ( Iilir Eng. (¢ Har n-W Ir Fisher Governo K y & Muel 
\ nt & M Indu 1 Instrument Hoke, Ine Fost Engg. ¢ Leslie Co 
Bendix Marine Products M Jer Lb Jer B Foxboro Co Mason-Neilan Regulat 
I K ct M er K Mt ‘ Ger Contr ( McAlear Mfg. Co 
K f Mig. ¢ Mason-Neilan Regulator Hanlon-W rs, In Powers Regulator Co 
«* > y Mason-Neilan Regulator McA r Mfg. ¢ I Eng. Co. Republic Flow Meter 
le Tachometer Corp M Mea r Mfe. ¢ Powers Regulator Co Industrial Instrument Rr Clinge t 
Foxboro Co Tagliabue Mfg. Co Minneay Honeywel Ref eratir Ss ( Johnson Service Co. Sct Valve Mfg 
‘ t Mf Natural Gas Equipment R G Regulat Kiely & Mueller Spence Engineering 
W VALVES. Automatic Northern Faquip. Co Rug Kling nr Klipf Mfg. ¢ Sterling Eng. (¢ 
‘ ! Solenoid Powers Regulator Co Ss \ Mfg. ¢ Leslie ¢ VALVES, Lubricated P! 
Tagliabue Mfg C See Valves, Solenoid R PR Meter Sper Engineering ¢ Mason-Neilan Regulator Merco Nordstrom Valv 
Taylor Inst. Cos VALVES, Balanced Reynolds G Regulator Tagliabue Mfg. Co McAlear Mfg. Co VALVES, Motor Operat 
Tefft-J n. Ir American Meter C Ruggles-Klir nn \ n-G E. Witt Co McCort Cc (See Valves, Diaphraagr 
VALVES. Autoratic Shut \ \ ‘ Schade V M ( Wilgus Manuf ring Minnea Honeywell Valves, Electrically 
oft B-iley Meter Co Spence Er ng C VALVES, Diaphragm National A Burner erated; Valves, Hy 
u Sv ‘ Tagliabue Mfa. Co Askania Regula ( Natural G Equipment draulically - operate 
Cor Con Cont Valves, Solenoid) 





TRU-VAC 
VACUUM GAUGES 


(PIRANI TYPE) 


Shown at left is meter box of our 
model No. 6 gauge. 





This gauge successfully used by 
many of America’s foremost manufacturers. 


Send for circular on our new low priced D.C. operated gauge. 


Write for complete in- 


etm | CONTINENTAL ELECTRIC CO. 


Taylor Instrument Companies GENEVA. ILLINOIS 


ROCHESTER, N.Y. TORONTO, CANADA 
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RESERVED FOR 
TELEVISO COMPANY, 2400 N. SHEFFIELD AVE., CHICAGO, ILL. 
MANUFACTURERS OF 
ELECTRONIC PRODUCTS—CUSTOM-BUILT EQUIPMENT 


VES, Pressure Relief : 
jucing, etc , r 
Pun ( 
cy ican Meter Co 
\ é 


aio FOR YOUR LABORATORY, YOUR PRODUCT, OR YOUR P 













é 


ODUCTION LINE 








. Cc 
»-own Instr. Co : 
( neg TEA : eke 
4 Corp > _ eee ~ box 3 > 
, 1 rf * co - = Pee aS 
a — ™ ss . i io _ — © 
S ( 4 1 “cen aes a ‘ . § 
A or Sagi Es F 
+ ; ‘ i Use fe 4 ¥ @ 
( | \ ® 
r ( 
Fishe Gover r Cc 
xboro C 
W J 
FY 
ir nt 
& M 
Ie ( 
« M ( 


v 4 ras. P 
Mason-Neilan Regulator 
Mca Mfg. ¢ 

Minr s-Honeywel 
Na Gas Equipme! 
Powers Regulator Co 
Republic Flow Meters 
R 4 Ali 


gemann 
Set Valve Mfg. ¢ 
Sper Engineering (¢ 
Spen Tr nostat 


Ss B s Mfg. ¢ 
Tagliabue Mfg. Co 
Taylor Instr. Cos. 
\ KR very y 
n-G. | Witt ¢ 
] 1u ment { 
Reg r C 
is Manufacturing 
VALVES, Proportional Air 


American Meter C¢ 
Bristol Co 

Brown Inst. Co. 

‘ ‘ 


ee he AUTOMATIC VOLTAGE REGULATORS 


Waters, 1 


cootsstonoce 5-430 VOLT INPUTS... 110, 115, 120 VOLTS OUTPUT + 1% 


McAlear Mfg. ¢ 
Tagliabue Mfg. Co 



























































VALVES, Regulating The UTC automatic voltage regulator is NEW. It involves no moving parts and 
as mace 
pena edt only effects instantaneous correction for either transient or chronic line voltage fluctuations. 
\ s Valve Cr 
Aut itic Valve Cont 
Tg A STANDARD TYPES SPECIAL UNITS 
a Type Capacity Net Designs for 220 volt The unique design of these regula- 
mn CO No. VA — 60 Cyc. Price service available at tors makes possible the construction of 
Room Equipment AR-1 15 $12.00 25% increase in special units with relative ease. The 
Bristol Co 2 30 15.00 : . 
Brown Inst. Co AR- 4 price. for SO cycle output can be arranged to provide 
ema tedidin AR-3 60 21.00 units increase price filament and plate voltage, or any 
y Iron Spongs AR-4 120 —_ 25%: for 42 cycles, other special voltages that may be re- 
, 4 — Hancock AR-5 250 $6.06 35% increase; for 25 quired. Write for details. 
r Automatic Reg AR-6 500 i 67.00 | cycles, increase price 
@ Co. AR-7 1000 110.00 | 100°. Special sec- 
n Co 4 
matic Cort AR-8 2000 200.00 ondary voltages 
ecg gg ted Ue. Sates a available to cus- 
Eng . sonep-r--4----$----f----}--+-4---- 1 tomers’ specifications 
xboro Co ; y ‘ ‘Peas at smal! increase in 
Sy 1 Co. r price. 
: on § $ ee 9s ee ) ee ee 2 30 
1 Corp VOLTS inPurT 
age Bagge CHARACTERISTICS OF TYPICAL UNIT 
Eng 


ns Bros 
y & Mueller 
fel Mfg. Co 
t & Mann Co 
| 
Mason-Ne' lan Regulator 
ear Mfg. Co 
s- Honeywell 
al Airoil Burner 


iral Gas Equipment 
Cont’d 


For addresses, see pages 66-76 61 





VALVES 


VOLLAGI 








“Piezo-Ray 


A trade name) 


The Best in Electronic 
Equipment for Engine 
Pressures and Vibrations 


THE PIEZO-RAY CABINET FOR 
HOUSING PIEZO-RAY UNITS 


The most complete equipment 
ever offered for studying Diesel 
and gasoline engine pressures, 
torsional, linear, and planar vi- 
brations. 


NEW PIEZO-RAY UNITS 


TYPE IV TORSIONAL VIBRATION 
UNITS 


DUPLEX POLAR DIAGRAM 
AMPLIFIERS 


PLANAR VIBRATION PICKUP UNITS 
ELECTRONIC SWITCHES (RCA) 
DISPLACEMENT METERS 
(Torsional and Linear) 


TYPE Il VIBRATION OUTPUT 
INTEGRATORS 


CEL Type VI Air Flow Indicators, Sin- 
gle and Multiple Stage Fuel Flow In- 
dicators, Single and Multiple Direct 
Pressure Engine Indicators, Magnetic 
Wall Thickness Gages, and other Spe- 
cial Laboratory Instruments are 
nationally used. 


"= 


COMMERCIAL 
ENGINEERING LABORATORIES 


Manufacturers of 


inter- 


Precision Tdésting Instruments 
SINCE 1912 


4612 Woodward Ave. Detroit, Mich. 
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VALVES. Regulating 
NY | 

P vy ( 

Parr Inst. Co 
Powers Reguiator Co 
t I fete 


R y 


I : 
Rugg Kling ann 
Ss le V e Mf ( 

I Engir , 
Tagilabue Mfg. Co 
La aylor Inst. Cos 


n-G. E. Wit 
; rE pment C 
Wilgus Ma n fact iring 
VALVES, Safety Fuel 
Shut-off 


American Meter Co 
Askania Regulator Co. 
Atlas Valve ¢ 

Automat Products Co 
Automatic ) 
Bristol Co. 
Brown Inst. Co. 


Detroit Lubricator Co 
Eclipse Fuel Engg. Co 


Fisher Governor 

Friez & Sons 

Fulton Sylphon Co 
General Combustion Corp 


General Contr« Fi Co 
Hanlon-Waters, Inc 
Johnston & Jennings C 
Mason-Neilan Regulator 
McAlear Mfg. Co 
McDonnell & Miller 
Milwaukee Gas Specialty 
s- Honeywell 
roil Burner 
Natural Gas Equipment 


» Furnace & Supply 
I Switch 
red Utilities Mfg 
s-Klingemann 

» Engineering Co 
sf Thermostat Co 
Tagliabue Mfg. Co. 

ng Instrument Co 





w ras Manufacturing 
VALVES, Solenoid 

Atkins & Co, 

Atlas Valve Co 

Automatic Products Co 


Automatic Switch Co. 
Barber-Coleman Co 
Brown Inst. Co. 
Cutler-Hammer, Inc. 
Davis Reg. Co 

Deroit Lubricator Co 
Electric Valve Mfg. Co 
Electrimatic Corp 
Foxboro Co. 

Frick Co 

Friez & Sons 

General Controls Co 
Gen. Elec. Ce. 

General Sales & Prod 
Guardian Elec. Mfg 
Hannifin Mfg. Co 


Hays Corp. 
Hunt J Co 
Leslie 


Magnatré i Valve Corp 
McDonnell & Miller 
Minneapolis- Honeywell 
Northern Equip. Co 
Partlow Corp 
Penn Electric 
Perfex Corp 
Refrigerating Spec. Co. 
Ruggles-Klingemann 
Schade Valve Mfg. Co 
Spence Engineering Co 
Sterling Eng. Co 
Supreme Elec. Prods. 
Tagliabue Mfg. Co. 
VALVES. Thermostat (See 


Switch 


Thermostats) 
VEHICLE TRAVEL RE- 

CORDERS 
Commercial Engg. Labs. 

Cramer & Co. 


Elec. Tachometer Corp. 
Knopf, Paul 
Ohmer Register Co. 
Pittsburgh Taximeter Co 
Service Recorder Co 
VENTURI METERS (See 
Flowmeters, Venturi) 
VENTURI TUBES (See 
Flowmeters, Venturi) 
a rn PICKUPS 
t t ‘ 
emt Development Co. 
Electrical Research Prod 
M r Corp., Wm 
Shure Brothers 
VIBROGRAPHS 
American Askania Corp 
Baldwin-Southw Cort 
( Inst. Co 
Central Scientif ( 
Chicago A irat Co 
Commercial Engg. Labs 
Impact Register Co 
RCA Manufacturing Co. 
Ruska & Co. 
VIBROMETERS 
American Askania C 
American Inst. Co. 
Ballantine Labs 
Siovtrtens Research Prod 
ectrocon Corr 


oa Research Cor 
Miller Corp., Wm 
Potter Co 


Ruska & Co 
Suter, Alfred 


Televiso ( 


For addresses, 


VIBROSC ig sare 
Scammienied Engg. Labs 
Ru ix ( 


VICAT NEEDLES (See 
(See Needles, Vicat) 


VISCOSIMETER BATHS, 

Constant-temperature 
Grabender Corp. 

ntral Scient . 
: h-Scl 
Fisher Scientific Co. 

n Scientific 

Ruska & Co., Inc 
Sargent & Co., E. H 
Scientific Glass App 
Tagliabue Mfg. Co., C. Jj 
Thomas Co., Arthur H 


VISCOSIMETERS, Brook- 
el 
B kfield Eng. Labs 
VISCOSIMETERS, 
American Inst. Co 
Boekel & Co 
Central Scientifi 
Humboldt Mfg. Co 
Precision Scientific Co. 
Ruehfel Co 
VISCOSIMETERS, 
American Inst. Co. 
VISCOSIMETERS Ford 
(For Paint) 
Central Scientific ¢ 
Eimer & Amend 
Scientific Inst. Co 
ala gg Seb oe 
Central S« 

Fish- Seharmen "Co 
Sargent & Co 
VISCOSIMETERS, 

matic 
Eimer & Amend 
VISCOS!METERS, Mac- 
Michael 
Eimer & Amend 
VISCOSIMETERS, Record- 
ing 
Binckley, G. S 
Brabender Corp. 
Esterline-Angus Co 


Engler 


Fenske 


Kine- 


VISCOSIMETERS, Red- 
wood 
American Inst. Co. 
Ruehfel Co 


VISCOSIMETERS, Saybolt 
American Inst. Co. 





Boekel & Co 

Central Scient Co 

Corning Glass ‘Works 
umb« fi) 

Kin l 

Precision Scientific Co 


Ruehfel Co 

Tagliabue Mfa. Co. 

Visco-Meter Corp 

Zuhr, Inc., Henry 
VISCOSIMETERS, Scott 

Boekel & Co 

Central Scient 

Precision Scientif Co 

Ruehfel Co 

Sargent & Co 
VISCOSIMETERS. Stormer 





Central Scientific Co 
Industro-Scientific Co 
Thomas Co., Arthur H 
VISCOSIMETERS, Ubbel- 
ohde 


American Inst. Co. 
Central Scientific ¢ 
Fish-Schurman Co 
Sargent & CC 
VISCOSIMETERS, Zahn 
General Elec. C 
VISCOSITY REGULAT.- 
ORS (See Controllers, 
Autom~‘ic, Viscosity) 
VISCOSITY TysEs 
Cargille, R 
VOLTAGE a 
AUTOMATIC 
General Elec. C 
Ideal Commutator Dre 
Roller-Smith Co. 
Sola Electrio Co. 
United Transformer Corp 
VOLTAGE DETECTORS 
(See Detectors, Volt- 


age) 

VOLTAGE DIVIDERS, 
Radio Frequency (See 
Dividers, Voltage) 

VOLTAGE, HIGH (above 
2300 volts) Indicators 

Gen 1 Elec. ¢ 

General Physical Lab 
Ideal Commutator Dre r 
Rawson Electrical Inst. 


ener Smith Co 

nsitive Res Ir 
Shatioren Mfg .Co 
Triplett Electrical Inst 


Weston Elec. Inst. Corp 

VOLTAGE, HIGH (above 
2300 volts) Measuring 
Devices 


Associated Research 
General Elec. Co 
international Resistance 
Roller-Smith Co. 
Sensitive Research Inst 
Westinghouse Elec. & Mfg 
Westinghouse X-Ray ( 
Weston Elec. Inst. Corp 


see pages 66-76 








FOXBORO | 


VALVES 






Foxboro valve: 
for air-operated 
controllers shoul 
be specified with 
Foxboro Control 
lers — because the 
characteristic of 
the Valve should 
fit the characteris 
tic of the instru 
ment. The Valve i 
a vital part of a 
Control installa 
tion. The Foxbor 
line is engineered 
to assure the best 
results. 

For complete information write for 
Bulletin No. 214-2. The Foxboro 
Company, 46 Neponset Avenue, 
Foxboro, Massachusetts, U. S. A. 
Branch offices in principal cities of 
the United States and Canada 











Fused for Safety 
WINSLOW PORTABLE 
INSTRUMENTS 


Complete line—AC — DC — Thermal 
High degree of accuracy 
Rugged construction 
Attractive design 
Dependable performance 
Moderately priced 


Write for bulletin P-10-1 
THE WINSLOW COMPANY 


NINE LIBERTY ST. NEWARK, N. J 











RECORDING VISCOSITY WITH 
AUTOMATIC CONSTANT-SPEED 
TEMPERATURE INCREASE 
THE VISCOGRAPH 


Recording Viscosimeter, with the followi 


novel features: 
-Automatic constant speed temperature i 
crease—from room temperature to 150°¢ 


> 


2—Constant 
point 
cOSITYy 


temperature, adjustable to a: 

within the above range. The \ 

is recorded continuously by mea 
of a curve 

The VISCOGRAPH has 


cessfully in the 


been 


applied Si 


festing of: 


Oil Glue Artificial Silk 
Printing Ink Dextrin Starch 
Latex Flour, etc. 


Rochelle Park 
New Jersey 


Brabender Corporation 




















\\BRA [ 0 N om be isolated 
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USE LORD BONDED RUBBER SHEAR TYPE MOUNTINGS TO MAINTAIN THE ACCURACY OF YOUR 


INSTRUMENTS UNDER VIBRATION AND SHOCK 


When properly designed into an instrument, 
Lord Shear Type Mountings will localize and 
isolate any vibration that would otherwise atfect 


the operating accuracy of the instrument 


The effectiveness of these mountings is based on 
the fact that rubber when stressed in shear de- 
flects more readily than when under direct 
tension or compression. In applying this prin- 
ciple Lord has perfected many varieties of 
bonded rubber mountings that provide unusual 
radial stability and axial elasticity. 


Panels, sub-panels and individual instruments 
can be protected from vibration and shock re- 
gardless of their size or weight, or the frequen- 
cies of the disturbing vibrations. 


Our engineering department has solved hun- 
dreds of vibration problems for designers and 
manufacturers of instruments. This extensive 
knowledge of vibration engineering is available 
to you. 


LORD MANUFACTURING 


923 FAIRMOUNT ROAD, BURBANK, CAL. 








a 


~ PLATE FORM MOUNTINGS 


iy. TAKES 





RUBBER IN 


280 MADISON AVE., NEW YORK 


BONDED RUBBER 


SHEAR TYPE 
VIBRATION 
MOUNTINGS 


ee a 















[he tuning fork on this Ti 
Marker System of Sound Rana- 
ing Apparatus, manufactured 
by the Cambridge Instr it 
Co., is isolated fron 
ng vibration by three Lord 
Bonded Rubber Plate Form 
Mountings. There are many 


different styles and types of 
Lord Shear Type Mountings 
available for mounting instru- 


ments weighing Irom a tew 





ounces to hundreds of pounds. 
Lord Plate Form Mountings can 
be used in combination to pro- 
vide extremely efficient isola 
tion of multi-directional vibra- 
tory forces. 


PLAN VIEW 











COMPANY... ERIE, PA. 


332 S. MICHIGAN AVE., CHICAGO 


. mete ~) 
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CONSTANT 
VOLTAGE 


FOR YOUR LABORATORY... FOR 
YOUR PRODUCTION LINE... OR IN- 
CORPORATED IN YOUR PRODUCTS 











Whether it’s 1 VA for an instrument or 10 KVA for 
a production line—if your needs call for stable voltage at 
all times, Sota Constant VOLTAGE TRANSFORMERS will 
deliver for you. 

Fully automatic, instantaneous in operation, Sota Con. 
STANT VOLTAGE TRANSFORMERS have no moving parts and require 
no maintenance. They are self-protecting and cannot be damaged 
by short circuit. anp—they will maintain their output voltage 
t 


though the line voltage varies as much as thirty percent. 


» within a fraction of a percent of the specified value, even 


You can build a Sora Constant VoLtace TRANSFORMER 
into your product and stop worrying about your customer’s line 
voltage. There will be no burn-outs from over-voltage, no 
operating failures due to under-voltage and no erratic perform. 
ance resulting from line transients. 

You can build a Sota Constant 
into your production line or your laboratory and know that 


VOLTAGE TRANSFORMER 


every test will be made under the same line conditions. that 
those conditions will not change from the start of your test to 
its finish, and, above all, that if a short circuit occurs. there will 
be no fires, no ruined transformer, no blown fuses. 

You'll find these Sora Constant VoLTace TRANSFORMERS 
surprisingly compact—and economical, too. To augment or re- 
place non-regulating types, standard designs are available, or 
units can be built to your special specification. So—whether it’s 
| VA for an instrument or 10 KVA for a production line—make 
ita SOLA and be sure! Our engineers will assist you in selecting 


the type best suited to your needs. Write for Bulletin GCV-22. 


s OL A 


2525 Clybourn 


Chicago, Illinois 
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CAMBRIDGE INSTRUMENTS 


for exacting professions and industries 


VIBROGRAPHS, FLUXMETERS, GEOPHYSICAL SEISMOGRAPHS, AERO MIXTURE 


ELECTROMETERS, GALVANOMETERS, ELECTROCARDIOGRAPHS, and many other mechanical and electrical instru 


ments of precision for use in science, medicine and industry. 


Pioneer Manufacturers of 
Precision Instruments 


CAMBRIDGE INSTRUMENT CO., INC. 
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Industrial Instruments, Inc... 53 
International Resistance Company 45 


Merkle-Korff Gear Co. 7 
Micro Switch Corporation 5( 
Minneapolis-Honeywell Regulator Co. 

13, 19, 25, 34, 37, & 


New Jersey Meter Company 18 
Nye, Inc., Wm. 

Ohmite Manufacturing Co. 15 
Falmer Co., The 55 
Parr Instrument Co. 8 


Perkins & Son, Inc., B. F. 
Petrometer Corporation 


Philadelphia Thermometer Co. 5( 
Photovolt Corporation : 
Pittsburgh Equitable Meter Co. 8 
Pittsburgh Instrument & Machine Co. 5 
Precision Resistor Company i4 
Precision Thermometer & Instrument Co 5 
Precision Tube Co ( 
Pyrometer Instrument Co., The i 


Racine & Company, Jules 
Rawson Electric Instrument Co. 


Raytheon Manufacturing Co. 5 
RCA Manufacturing Company 

Refinery Supply Company, The ) 
Rehtron ( orporation 

Republic Flow Meters Co. 17, 19, 4( 


Rex Rheostat Company i 
Riehle Testing Machine Div., American Ma 

chine & Metals Corp. 
Ring Balance Instrument Co. 18 
Roller-Smith Company 
Rubicon Company 
Rueckert Manufacturing Company 8 
Ruehfel Company, George 
Shallcross Manufacturing Company 
Sola Electric Company 
Spencer Lens Company 
Standard Electric Time Company 8 
Sticht & Co., Herman H. 
Taber Instrument Company 
Tagliabue Mfg. Co., C. J.. .12, 13, 2 
Taylor Instrument Companies 

11, 14, 16, 20, 21, 26, 27, 44, 56, 57, 58, 5: 
Televiso Company l 
Chwing-Albert Instrument Company 38-39 
Trimount Instrument Company ; 
Uehling Instrument Company 
United States Gauge Company 
United Transformer Corporation 
Ward Leonard Electric Company 43 
Weksler Thermometer Corporation 
Weston Electrical Instrument Corp. 

4, 42, 51, 54, 5¢ 

Wheelco Instruments Company 14, 
Winslow Company, The 
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Introducing ahew Era 
41nN Te: S. tt 4 


* Sei insulation leakage sss to 
1000 megohms. 


@® Measures photo-cell voltages 
through high resistance circuits. 


e Measures sensitive relay voltage 
without disturbing operati 3 


@ Ideal for measurements and tests 
on all types of electronic devices. 
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the electronic circuit, full meter protection is obtained 
on d-c voltage and ohms measurements. A shielded lead 
with an isolated probe is furnished to insure negligible 
circuit disturbance during d-c voltage measurements. 


For the first time in instrument history, aii the features 
listed above have been combined in a single, low- 
cost instrument to herald a new era in testing! 


Originally designed for radio circuit testing, the RCA 
U Vv nexcell f 

J NIOR VOLTOHMYST has pro ed unexce ed ‘or SPECIFICATIONS 

use in all electrical fields where extreme sensitivity, 

accuracy and ruggedness are important factors. It — igi apap ete ranges of 0-3, eg ba Rag _ — 
sa: ° ° volts wit a constant input resistance o 9 ° onms. 1s 

utilizes the famous Rider VoltOhmyst electronic push permits true dynamic testing under actual operating conditions. 

pull circuit. Thus, instead of being applied directly to Full meter protection. 

he circuit under test, the meter is driven by the elec- 

rae ° = ' = de Sarg . “ ete P . ‘ qf h OHMMETER ...6 ranges of 0-1000, 10,000, 100,000, 1,000,000, 

tronic circuit which, in turn, is energized trom tne 10,000,000, 1,000,000,000 ohms. No zero reset required when 

circuit being tested. changing scales. No leads to short. Full meter protection. All ohms 

read on one scale having low end expanded for greater accuracy. 


By this means, the high input resistance of 11,000,000 
A-C VOLTMETER ...5 ranges of 0-10, 30, 100, 300, 1000 volts. 





ohms can be maintained on all d-c voltage scales, giving 
a maximum sensitivity of 3,666,666 ohms per volt. 
This extreme sensitivity also allows resistance measure- 
ments from 0.1 ohm to 1000 megohms. As maximum 
meter driving power is limited by the capabilities of 


Isolated a-c circuit uses copper oxide rectifier giving 1000 ohms 
per volt sensitivity. 
METER ACCURACY... 2% at full scale. Matched pair multiplier 


resistors accurate to 1%. Rugged meter movement; withstands 
mechanical shocks. 


ASK FOR RCA CATALOG NO. 105— Describes Junior VoltOhmyst, also the full line 
of RCA Oscillographs and Test Equipment for a wide variety of industrial needs. 
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